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A Relational Data Base

AUTHOR
au_id au_Iname au_fname address city state
172-32-1176 [White John=on 10932 Bigge Rd. Fenlo Park Cd
213-46-8915 [Green Mar jorie Z09 63rd St #4111 Dakland Cdy
238-95-77E56 [Carson Cheryl 5849 Darwin Ln. Berkeley Ch
267-41-2394 [0'Leary Mizhasl 22 Cleveland Av. #¥14  |San Jose Cdy
274-80-9391 [Straight [ean 5420 College A, Oakland Ch
Z41-22-17282 [Smith FMeander 10 Misgis=ippi Dr. Lawrence kS
409-56-7005 (Bennet Abraharn 6223 Baternan 5t Berkeley Cd
427-17-2519 (Dull Ann Z410 Blonde 5t. Falo Alta Cé
4T72-2T7-2349 (Gringlesby BEurt FO Box 792 Caowvelo Cd
EE-29-1786 [Locksley Charlens 18 Broadway dw. San Francisco [CA
TITLE
title_id title type price |(pub_id
EU10Z2 The Busy Executive's Database Guide |busziness 19599 1389
EUT1111 Cooking with Computers buziness 11.95 1389
BUZO7S ‘fou Can Combat Computer Stress! buziness 299 TIE
BUTEEZ Straight Talk about Computers buziness 13.99 1389
MMC2222 Silicon Yalley Gastronomic Treats rmiod_cook 19.99 avT
FMCE0Z The Gourrmet Microwave rod_cook 299 87T
MCE02E The Psychology of Computer Cooking  |UNDECIDELD =
FC10Z5 Eut I= [t User Friendly ? popular _cornp 2295 1389
FCEoEs Secrets of Silicon YWalley popular _carnp 20 1389
PCo239 MNet Etiquette popular _cornp 1389
FS2091 Is &nger the Enemy ? p=y chology 10.95 TIE
PUBLISHER AUTHOR_TITLE
pub_id pub_name city au_id title_id
TEE |Mevw Moon Books Baston 172-32-1178 |PSEE33
877 |Binnet & Hardley “Wazhington 213-45-8915 |BU1032
1289 | Algodata Infosysterns  |Berkeley 213-46-8913 |BUZOTVS
1622 |Five Lakes Publishing  |Chicago 238-95-TVat |PC1035
1756 |Ramona Publishers Dallas 2E7-41-2294 [BU1111
2901 |GGGEG Fiinzhen 267-41-2294 |TCTTFTT
3952 [Scootney Books Mew ‘ork 274-80-9291 |BUTEZZ
2999 [Lucerne Publizhing Faris 409-5e-T002 |BU10ZZ
427-17-2219 |PC3E3E
472-27-2249 |TCTTTT

OS Aantiiedl) iyl o ED A 3l & Agltiall Colallaadl (e degana el I Jyaal)

In This Document Formal Terms | Many Database Manuals

Relational Table Relation Table
Column Attribute Field
Row Tuple Record
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AUTHOR_TITLE  |(au_id, title_id)
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Mavigating Between Tables Using Keys

—SUTIOE
au_id (PK) |au_Tname au_fname address ity state
1T72=-32-1176 [Yhite Johnzan 10932 Hagge Rd. Mlenbs Fark Ca

—T213-46-3215 Green ~ar joriz 209 63-d St #4111 D akland CaA

ZEE-95-TTEE |Carson “heryl S Darwin Ln. B erkeley Ca&
28 T=41=2294 |0'Leary b se] 22 Cleweland Av. B14  |Ean Jose CA
ZT4=-E0-3521 [Straight ean D420 Callege Av. 0 akland CA
241-22-1782 |Srith “Aeander 100 Missis=ippi Jr. Lawrence KS
4r9-56-T008 |Berinet Abr ahar G223 Bateman St Berkeley CA
4ZT=17=2519 |[bum Ann Z410 Elonde 5t Falo alte Ca
AT2-2T7-2ZA2 |Gringlozmy Furt PO Baowe 72 Caovels CA
486-209-1 786 |Locksley “harlens 18 Brosdway dv. San Francizce [CA
ALITHOR_TITIF

au_id (PK)  title_id (PK]

172-32-1176 PS3ZE3

—=213-46-5915 BUIOZZ —

L5y Tadi-2015 BLZOTS _ | L PE= Primay KeyColumn
ITD-05-FTEE PCIOTS Fk=F Dmign KE—"}'C olumn
287T-41-2324 BUI11-
2ET-41-2394 TCITTT
£V4-80-2321 BUTSEZ
09-55-F00E BUMOZEZ
42T7=17-23219 PrASARR
§V2-27-2349 TCYTT~

TITLE
title_id (PKI[title [tyge price |pub_id (FK)
= BT 032 The Bu=y Exscutive's Databize Guide |business T9.99 13589 —
= BU1111 Cooking with Compusers buging=s 1,95 1389 | —
BU2OTS fou Can Corrbat Computer Stress! business 299 FE
BUTSSZ Slr aiylil Talk Abuul Comnpuler = Luziiress TREE 1355
ME2222 Silicon Valley Gastronomic “reats rried ool ‘999 g
MCE0ZT Thee Gourmed Ficros awe rnod ook 299 Yy
MC302E The Psycholegy of Computer Cooking  (UNDEC IDED arT
PCIOES But kIt Uses Friendly? popalar _samp 2295 1389
FCEESE Sewrels wl Silawn Valley ppalar s =0 1352
PCo20S et Etiquette popalar _camp 1385
FE2091 Iz Anger the Enermy ? et logiy ‘085 138
PUELISHER
pub_id CPE) I'Iull wily
TIE N MMaon Books Boston
977 |Binnet & Hardley ' azhingten

1389 Algedata Infesystems |Berkeley

1622 |Five Likes Publishing | Chicago

1706 | Ranmwng Fublisher = Crallax

9301 |GIGG&E rRincwen

9952 |Saooiney Books Rl York

2939 Lucernz Publisting Faris

Author Jsaall 3 AU_Id alu) = Gial) (e 3y 5ine ke a Author_Title Jsaall 3 Au_ld
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Ll shal oS clesanal o bshal oSadl lilaally «Dladl) byalic Slesana o Jslaall
o Olleall 028 (Jglaall e

oyl ((Product) <)l ((Difference) (3l ¢(Intersection) aLlall ¢(Union) g LaaY)
(Division) awill ((Join) .l ((Projection) Llawy) «(Selection)

(Union) g Laiay)

Llaall o3a il L oplsanll 8 sasmpdll Shul) BSE (50 coplpanll o sland) DS ddeal) 028 pand
B2l laly anp 8 clsaal) Silday of caay

A
K| x|v
A2 A UNION B
2 | B | 4
K| x| v
3 ¢l e
1A 2
2 | B | 4
B
3 cloe
K| x|v
4 | o] s
1A 2
s | E | 10
4 | b s
5 | E | 10
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(Intersection) éhlsﬂ\

Gahad) G¥saad) 5% o g ¢Oaanla) olsanl) o A8 el sy Jsaa ddeall 228 G iy
Nelalaily L s saeeY) 220 Cam (ge lenasio Alanll 538 Lagale

A
K X Y
1 A 2 A INTERSECT B
2 B 4
K X Y
3 C 6
1 A 2
2 B 4
B
3 C 6
K X Y
4 D 8
1 A 2
5 E 10
4 D 8
5 E 10
(Difference) 3 i)
LS Jaadl (8 el Vs I Jsaad) ek ) Dl ey Joas Adeall 038 00 i
A
K X Y
1 | A | 2 A-B
2 B 4
K Y
3 C 6
2 B 4
3 Cc 6
B
K X Y
1 Al 2 B - A
4 D 8
K X Y
5 E 10
4 D 8
E 10
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:(Product) ¢laal)

Lol DS e Laall il #1531 A1S Alendl 030 e iy

A A TIMES B
K1 x | v AK | AX | AY | BK | BX | BY
L | A | 2 LAl 21| A]2
> | B | 4 1 | A| 2|4 ]| D8
3 | ¢ | 6 1| A2 ]5|E]I10
2 | B [ 4|1 | A |2
B 2 | B | 4|4 ]D
e st | 2 | B | 4|5 | E |10
P N 3| cl6 |1 | A2
2 b | 3 3/ C |6 |4 |D
s T E |10 3 |c| 6|5 | E|10

(Selection) iy

e Ty (383 Agiiall Ao sanal) (Jpandl laul (e A Ao sene Aglaad) s34 aanyd

A
K X Y
1 A 2
2 B 4
3 C 6

SELECT BASED ON A CONDITION
K X Y
2 B 4
3 C 6
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(Projection) Jliuy)

cJsaall saac] (g fja Ao gana pan

(Join) aall
Glheal) 2ol alis liae aal (e o8 Alaad) s3a ¢ SST 1 Galan (e laalgll aany Aleadl 038 ans
AS il Slisaly PR Ga luiany O Wi Jlan Japs grands Ll 3] Al

D E Equijoin

k X y k z k X y k z
1 4 | 2 1 | 20 1 A | 2 1 | 20
2| B | 4 4 | 24 4 | D | 8| 4|24
2| c| e 5 | 28 s | E |10| 5 | 28
4 | D | 8 7 | 32
5 E | 10 a | 36 Natural Join

k x y z

1 A4 | 2 | 20

4 | D | 8|24

s | E | 10| 28

(Division) e.:u..&ﬂi

C S Jsaall 4 hulS dease GV sl saee (e lpadia saeel asiy Jyaa doleall 028 e iy

A B (divisor) Result
k X y X y k
10 |11 A 1101 A 10
10 | 1201 B 1201 B 30
10 | 1301 C 1301 C

20 1201 B

30 |11 A

30 (1201 B

30 | 1301 C
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el 7

e http://database.ittoolbox.com

o http://www.utexas.edu/its /windows /database /datamodeling/Rm/
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. F'rujec:t Froject Number

.
-

Lbbiall daua e (gadl) 15 pdilad) 5 ghadl)

Lea s Jaladiall el et Glld 2y callaill Sl axdfiwall Hhai dgas (0 ERD Jalade daalie cang Lia
oe L@k&;}@dﬂuﬁg\ubwbew\ﬁma\m?@&w\ﬂuiumdew
A8 oS S
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e http://database.ittoolbox.com

o http://www.utexas.edu/its /windows /database /datamodeling/Rm/
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Aadall Cilgdad)
3 davia .1
3 bl a8l faal) aacalll cllled) 2
6 Al il gia .3
7 (INF) Js¥) eldall J<all 1.3
10 (2NF) Sl el Jall 2.3
13 (3NF) il Uil Jsall 3.5
15 @lyyai .4
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uaidla
i) adan gk el 3ac - i) avecaill LIS Capad o Joadll 38 S
- 9 > 2 c A ) 27

drantal) i)l
tJacail) 138 (paray
bl saclal ) apacsil) CUIKE] Caypt o
-(Insertion anomaly) Ja.y) 4l
.(Deletion anomaly) aiall 1<)
.(Update anomaly) Jsaaill 205
(INF) J5¥) eladll (<) o
(2NF) St olaill J&) e
(3NF) cdul alail) Jal o
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dadia .1
Gsially aseiall (ssimdl a5 (lilall sae oy Ly e U ADAN ayatll lgis o Gl Ly
tsh Lo ey ERD labade o lin gy casedall (s5ial) o liys ¢ Sl (s5inally ibaial)

LU Jye

eyt OV ey laalsll aaat @

UL o QML pass @

ULSY 2l eilially Ayl miliall a3 @

ERD Llia.lis) o

Gl e oglailly bl 3208 e JB (0 ERD bbis 385 o

pxasi (Normalization) asbasilly asys cabaiil) dglery Cldasal) 520l by & dlaiad) (s5iall Tay
Gllee o a0 o oSa 3 35300 Vs Cuiatiy lblaeall IS aSat iy clil) 320l Jglaa
cilanal e Jpaeilly Cadally 4Ly

Glisiue pudin o ey Dbkl 3ol (ol pedill leie gl A QLY Auhay Dy o5
Agie JS ailiad s ailanil)

Glill) Bac ¢ pad) apanalll cilllSE) .2

ULl 33 BIY) wyis eadlse Bae 8 (slay Glanal) Jgpose (0 Ao gane pi Lo 355 o (i
Jsaall lgie a5 sac @l clid V) Agladl) cilars 320l 3 Lgleagine Clilyy gl ay Ailaial)

:
Id Name | Address Title Store | Store_Address Store_Phone
Srl | Jane El Sales Rep | Al S1 011-1234567
Sr2 | Fred E2 Sales Rep | Al S1 011-1234567
Sr3 | Ed E3 Manager | Al S1 011-1234567
Sr4 | Ann E4 Sales Rep | A2 S2 011-7891234
Sr5 | Jone ES Sales Rep | A2 S2 011-7891234
Sr6 | Smith E6 Manager | A2 S2 011-7891234
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cleaginall Alily A S dgag malsll g cchleaginal lilyg cpila all Sliky 1djq;l\ 18 panialy
=il aae e Blially (ol (pasindl) axise clily Jay i ana Calage clily Jay) Lyl 13)
Gailasall 2aY) Gle Uaad) 2l Gilae ISy 4y pagied) Glly JAy) sy s2e ) 3 Uil

el Al aaal Tk 28Uyl il 1S5 U el L o dgiuaall Guii b (il

& NUll a8 Jia) Gl 13a cadd al calig Jd aas g asiue Glly JBa) 5 il oy .1
= b s bl JalKs bays 350 Lae (Id) ZUded) Jial) gia (g calagall cilily
.(Insertion anomaly) Jlasy! adlKil

Id | Name | Address ~ Title Store | Store_Address Store_Phone
Srl | Jane E1 |SalesRep Al |S] 011-1234567
Sr2 | Fred E2 | SalesRep| Al |Si 011-1234567
Sr3 Ed E3 | Manager | Al | Sl 011-1234567
Sr4 | Ann E4 Sales Rep| A2 | S2 011-7891234
Sr5 | Jone ES5 Sales Rep| A2 | S2 011-7891234
Sr6 | Smith E6G |Manager | A2 | S2 011-7891234
Nulll Null Null Null A3 | S3 011-9123456

by gl ) el gagan ccleagiuall aal 8 5al) Calial) Al s il oy L2
.(Deletion anomaly) adall LISEL ey Lo 1 LA 3 dgage 350

Id | Name | Address Title Store | Store Address Store_Phone
Sr1 | Jane E1l SalesRep| Al | S1 011-1234567
Sr2 | Fred E2 |[SalesRep| Al |SI1 011-1234567
Sr3 | Ed E3 |Manager | Al |Sl 011-1234567

& Store A2 data is missing

Gl Jaall 1
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s U8 8 cailedl 8y as sy e cleagiual aaf cala Gy pes Lol 1Y L3
Al s AT eia s Dl o3 e i et & 136 g agind) ey ilaga
-(Update anomaly) Jaasill 4S50 e L ey cculibyll 3ac B 8 Aadlite calily

Id | Name @ Address | Title Store | Store_Address Store_Phone
Srl | Jane E]1 |SalesRep| Al | S] 011-1234567
Sr2 | Fred E2 |SalesRep| Al |S] 011-1234567
Sr3 Ed E3 Manager Al | S1 011-1234567
Sr4 | Ann E4 |SalesRep| A2 | S2 011-3457890
Sr5 | Jone ES Sales Rep| A2 | S2 011-7891234
Sr6 | Smith E6 |Manager | A2 | S2 011-7891234

A\ Conflicted Data

Dy cpilasal) bl Jans Laaaal coplgan ) bl Jsaal) ecgiad A (e a Al JSLaa) Ja

e dgial) @il Jany g2 B Jsaad - bide

Id Name | Address Title Store | Store_Address Store_Phone
Srl | Jane El Sales Rep | Al S1 011-1234567
Sr2 | Fred E2 Sales Rep | Al S1 011-1234567
Sr3 | Ed E3 Manager | Al S1 011-1234567
Sr4 | Ann E4 Sales Rep | A2 S2 011-7891234
Sr5 | Jone ES Sales Rep | A2 S2 011-7891234
Sr6 | Smith E6 Manager | A2 S2 011-7891234

Id Name Address | Title Store
Srl | Jane El Sales Rep | Al
Sr2 | Fred E2 Sales Rep | Al
Sr3 | Ed E3 Manager Al
Sr4 | Ann E4 Sales Rep | A2
Sr5 | Jone ES Sales Rep | A2
Sr6 | Smith E6 Manager A2
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Store Store_Address | Store_phone
Al S1 011-1234567
A2 S2 011-7891234

1ald el
Ul 48 WA deny 3 gasiuall Ui dasad iy capan Calige @ilily Jay) xe .1
ol bl 5ae 18 6 liie bl el o My Jiise Jsta 3 A58 b £ 25indl)
b Jemy ee bl Cayay L) (Sl aaa g agiue Glily JD) L)l \hlj «le a )
LAY IS Uiy Las o 3gisdl)
e Joan 8 g agindl Gl (85 @ a5iue 8 Al Calagall Cada yie .2
cleaginall Joan A saaly Alad o Joaadl) S g agiall caila o8y Jiaad die .3

1a A ST Jraiiy Lgle Capeiin s «llall 3ac 8 aplati dlee & (Jsand) egiat) AaLa) el

Al ligiena .3

Glabarall HLSE e S A@Nal) Glibarall 3206 Jolas apisis iy dlae sa andaiill ldye s Gaw LS
bl ke oo mn L Wley L daaally cadally JUASY) @SS daly illall al aaa (el
Bac ) Jglan dae 8 3al)

e Ao sane (il Al e Jpawilly callia) de ganal leelind) A (e iyl 5206 4l L)
Jsall ONF - i) el gl (INF g1 alladl)l JSal)) el o 3aalul) adasill Ciligine
L) el JSa) 8 L sac ) adatiy Sale sy o(3NF Callil ollal

il BONF fpes aje Glhys R.BoOyce Jd (e zjiall JSal) DA Glgiual ) Ciliay
omalddly bl el

< BCNF, 4NF, 5NF cilgiall Jliting o) DA Ll JKEY) Jadll 128 & Jsliii
L) Jaadl
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(INF) Js¥) elail) gl 1.3

Oy 4 dgacs sl JS adald I 1Y) J5Y) eldaill JSEN e as) bl 328 8 Jsaa e Ui
Aall AL e Bamy dad

8| u%
rahlie el 4850 clily b J<al) Sy

C_id P_num C_name | P_address R_start R_end Rent O_num Owner
Pr3 A 1-1-96 | 12-1-98 785 Po23 | Jones
01 Jane
Pr22 B 2-1-98 | 3-30-00 | 1200 | Po44 Jan
02 Pr17 Fred C 2-1-88 1-11-90 | 1000 Po32 Jill
03 Pr32 Ed D 6-1-90 3-1-95 950 Po32 Jill
Pr22 B 4-1-00 null 1200 Po44 Jan

assl ady | °C_id
JBal) B8, P_num
&9 awd | C_name
Jlaal) olgic | P_address

Sl snmli| R start
Jal gz li| R end

Sy dag Rent

JM\ Slla ‘é‘) O_num

Jlal) lla s | Owner

Jsaall Wl ~ el s 2
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w..) JGA

(A

Glogla padlain) 48 (Ko Y din o aaanall) lag A3l ALE Joaall WA a8 o Aaadle oSay
Jas o oy Jlie a5 LS8 cldaaal <5 AL (e Ll peaill ey Alsgass (pma lie Sl
cua e (O] lily) Llaiil) astily

C_id P_num C_name | P_address R_start R_end Rent O_num Owner
Pr3 A 1-1-96 12-1-98 785 Po23 | Jones
01 Jane
Pr22 B 2-1-98 | 3-30-00 | 1200 Po44 Jan
02 Pr17 Fred C 2-1-88 1-11-90 | 1000 Po32 Jill
03 Pr32 Ed D 6-1-90 3-1-95 950 Po32 Jill
Pr22 B 4-1-00 null 1200 Po44 Jan

s Aaal ALE e o Aslall LAY E55a3 iy I el JK81 3 3ilud) Jpaal) pas!
ool b maas o o gl cuna Sl Sl ddee S @lile JAY DA e @l dae
by (a5 el o e meadl) o Wle (cLid, p_num) el b5 sl by Sy das
EOn 4 aalsn of 0% Y sl o o e Oladl) GlSa El Bis s Wla Sagal cllial)

Jlial) i sy
C_id | P_num | C_name | P_address | R_start R_end Rent O_num | Owner
01 Pr3 Jane A 1-1-96 | 12-1-98 | 785 Po23 | Jones
Pr22 B 2-1-98 | 3-30-00 | 1200 | Po44 Jan
02 Pr17 Fred C 2-1-88 | 1-11-90 | 1000 | Po32 Jill
03 Pr32 cd D 6-1-90 3-1-95 950 Po32 Jill
Pr22 B 4-1-00 null 1200 | Po44 Jan
C_id | P_num | C_name | P_address | R_start R_end Rent O_num | Owner
01 Pr3 Jane A 1-1-96 | 12-1-98 | 785 Po23 | Jones
01 Pr22 Jane B 2-1-98 | 3-30-00 | 1200 | Po44 Jan
02 Pr17 Fred C 2-1-88 | 1-11-90 | 1000 | Po32 Jill
03 Pr32 Ed D 6-1-90 3-1-95 950 Po32 Jill
03 Pr22 Ed B 4-1-00 null 1200 | Po44 Jan
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: ) Jsandl e INF lae ik

id name children birth_date
1001 | John Doe Betty, Frank | 2-2-88, 4-3-90
1002 | Jane Doe Betty, Frank | 2-2-88, 4-3-90
1003 | Freda Fish Henry, 4-4-79, 2-8-84,
Jane, Jill, | 7-9-88, 10-3-90
Bill
1004 | Bill Bass Hank, April, | 5-4-89, 9-9-94,
Ellen 7-10-98
RN
id f_name I_name
1001 | John Doe
1002 | Jane Doe
1003 | Freda Fish
1004 | Bill Bass
id name birth_date
1001 Betty 2-2-88
1001 | Frank 4-3-90
1002 | Betty 2-2-88
1002 | Frank 4-3-90
1003 | Henry 4-4-79
1003 Jane 2-8-84
1003 Jill 7-9-88
1003 Bill 10-3-90
1004 | Hank 5-4-89
1004 April 9-9-94
1004 Ellen 7-10-98




Database Architecture And Design _ CH6

At clela oyl Abshi s Lal foad) apenail) JSLEe Jag Y ISV allatl) JSED 3 Jsaad) aag
(bl LSS A8 (e Sl e Y 4l JgV) il JSall g @bl Slay) Jsas aaay 0
ccadally Jhaeills daleay) IS,

(2NF) S0 allady Jea) 2.3
ol Lo B 13) (A aldadl) S gy ol s e Ja
) el (SN (e ga @
el e IS JS, Tady adiat (o) Ul o Teda JS8 Y A Clial) JS o
L)

aany Gl ady Nisd B Jiams dad Lellin A 3 dad JS culS 1) Liglas A daalgl) e B dicalll adiad
JGy sl ec_id 1 Ladss i c_name of J& <lidl ¢_name Jsams ded Ll c_id 1 ded S5 4

.(Determine) ¢_name i c_id (f

Sl ~ il K 13) ¢(fully functional dependency) Sy 7 lide Je IS <5 Lmlaj et B
e gda o Lidhg s ¥ By (B aasy
p ) gl e cilialgdl G Al clidle (S

C id — ¢ _name

P_num — p_address,owner_num, owner
il A (e clialsl)l Gn Al GBle puea vaay fay JE) sl JSA 4 Jgaall sy
gMLJ\J\ sl (e leya IS Y S Glealgd) aa aldie] ey JSG (decomposition) Jslaall

o) e e il IS, LK

Dbradl puzmds lly (Syall ye) dapudl 7 Gaal) b Jglaall pen of Galed) Caypeill (e 7 i) (S
L S el <) o s o INF
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LN ) aas Wl e Sy Gl

- -
- O

1. Cid+ p _num — r_start, r_end.

2. Cid — C_name.

3. P_num — p_address, rent, owner_num, owner.

4. Owner_num — owner.

5. Cid+r_start — p num, p address, r_end, r_end, rent, owner_num,

owner.

6. P_num + r_start — ¢ _id, c_name, r_end.

th L an CBladl 038 dliag

1. Cid+p num —r start, r end.
Y el (Sl ~liaall sa (c_id, p_num) of Ly (c_id, p_num ) le s r_start, r_end

2. C id — ¢ _name.

&= o=iliy 13 ((partial functional dependency) ) Zlad) e s a3 C_name
.2NF

3. P_num — p_address, rent, owner_num, owner.

NP EUNPER-E TN

4. Owner_num — owner.

adias OWNer o gl ¢ ulul) ~liadl e adixs owner_num s owner_num _le adxs Owner

2NF Loy ae oailiy Y g o(transitive dependency) el owld) ~ladl) e

5. Cid+r stat — p num, p address, r_end, r_end, rent, owner_num,

owner.

-11-
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«p_num, p_address, r_end, r_start, rent, owner, owner_num a3 ¢ id + r_start

G on) am Al Ll Lags ol Zlise 06 o (Sae miie Zlie oo (C_id, 1_start) (Sl
ONF Lt (385 Y 400 o3 old (ULl 5206 aresi 3ol sk

C id + p_ num — r_start, r end

6. P_num + r_start — c_id, c_name, r_end.

A(5) sl 4yl Alal) o34

1(1) 4ol Lpatl) A o W) Jpanll egiais 2NF lns Gk Ty

C_id | P_num | C_name | P_address | R_start R_end Rent O_num | Owner
01 Pr3 Jane A 1-1-96 | 12-1-98 | 785 Po23 | Jones
01 Pr22 Jane B 2-1-98 | 3-30-00 | 1200 | Po44 Jan
02 Pr17 Fred C 2-1-88 | 1-11-90 | 1000 | Po32 Jill
03 Pr32 Ed D 6-1-90 3-1-95 950 Po32 Jill
03 Pr22 Ed B 4-1-00 null 1200 | Po44 Jan

Rental

C_id P_num R_start R_end

01 Pr3 1-1-96 | 12-1-98

01 Pr22 2-1-98 | 3-30-00

02 Pr17 2-1-88 1-11-90

03 Pr32 6-1-90 | 3-1-95

03 Pr22 4-1-00 | Null

Customer

C_id C_name

01 Jane

02 Fred

03 Ed

-12-
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Property

P_num | P_address | rent | O_num | Owner

Pr3 A 785 | Po23 Jones

Pr22 B 1200 | Po44 Jan
Pr17 C 1000 | Po32 Jill
Pr32 D 950 | Po32 Jill

Jaax Loyl 13 i ¢ Jpaml) IS s Yy AdliaYly cadall i) SB el JS&) Jglas Jad
S ARl Jaael NS aa i Lee O Laail (he Ao gana Jped cansd €Il aa iy

(3NF) i) sl J<i).3.3
pl Lo in 13) i) el JSED (g Jsandl oy
L el JS3) e @
o) il e shaly adints aslad) 2 el (e feda JSE Y Cilials 48 a5 Y e

Aaalgl) adiad Laiy ¢l ZUaall e gaailly adiad Cilaaly Customer ; Rental Jglasll gsai ¥
&b sl 13 gy P_num e o)50 adizg 53 owner_num e Property Jsaall & owner
rb S Calpan ) 4iiad g ) alladl) S

Property

P_num | P_address | rent | O_num | Owner

Pr3 A 785 | Po23 Jones

Pr22 B 1200 | Po44 Jan
Pr17 C 1000 | Po32 Jill
Pr32 D 050 | Po32 Jill

-13-
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Property

P_num | P_address | rent O_num
Pr3 A 785 Po23
Pr22 B 1200 | Po44
Pr17 C 1000 | Po32
Pr32 D 950 Po32
Owner

O_num Owner

Po23 Jones

Po44 Jan

Po32 Jill

(bl LS ACEe Ja ) ALaYl dilay)y caially doadll Gl Jay Gl ) gL
L) el JC8) b Laning ale ellly aald cilily acld il ity Laxics
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el AL e Aad s dsenll e sl ahali (J5Y) elall a8 e

A alsill JSEIL el 50 SV SN (e GBI allasl) JSEN Y Y oSy

Apglly il sl Laill G 38 D8 (e ) T Jsaadl ) FlA) OIS s B

(Cblay) e 2 il clil olasl) JSE o 306l il e o
LSl ) el ISl e a5 1
(S50 ) Japess £ libe Liin g Jpaall i)~ lidall .2

Ll Apas Bl Jpaall sy L3
aanl) ANCE Jay Vs cadally Jlasy) RS Jay il bl JCa) .4

A ggine 00K o oSar V) Aadll samy oo AA S GV el JKa s

i Jail) (i (g 8 e 3 DA 5V elail) J<EN Jla 3

-15-

a1
s 2
= ALY
.
a1
W 2
TR
.
K Al )
a1
W 2
g i AaY)
.
(3-1) 4y
.
a1
s .2
= Y
.
a1
()
g Y



bl Juasli
(2) (Normalization) pubuil




Database Architecture And Design_CH?7
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3 dadia .1
3 (BCNF) Boycee-Codd Uil Jsdl) .2
7 (4NF) aulsl) allail) Jeid) .3
9 (SNF) (ualdll el Joil) .4
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uaidla
LGl Gl 8 Loy ey Al cculiball 3ac 8 agtans JISET Juadll 138 JaStinyy

drantal) i)l

tdeadll 128 el
(Boycee-Codd Normal form) BCNF  _sUaill J<3l) e
(4NF) bl olaill Ja1 o
(5NF) Gaelal) allaill J<2) o
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dadia .1
G olaill JCE) L gaay ale @l dgaialls cclill) 5ol adan allay Levie adf Gle W)
Calimy (4N, S5NF, BCNF) 40 dalaill JISEY) (35855 3NF Lagpi 520 ) (33a5 L )alis «(3NF)
cJasaill 13l AU agaldl Jika Yy dlags SNF FANF 1) 3NF (e saelall Jygas e 800 (of clld

(BCNF) Boycee-Codd Uil Jsil) .2
tle dpsladl Jghall e BONF _olaall JSal) Gk

Mf@ﬁ&asx_ °

e rlhe g agd 2aa JS S 1Y) BONF JRED e Jgaadl (555

LSS U oAl Clials Lgle adiad daialy 4 Bassall (lball de sens ) dialsll

fhls Vs 8y (SHe mlie plte e SST e dglall Jslaad)l 3 Sale BONF Liyd (558 dhasy
CJsanl b Ayl elaal)

1
lal Jlaadl Lol oS4
Rental
C_id P_num R_start R_end
01 Pr3 1-1-96 | 12-1-98
01 Pr22 2-1-98 | 3-30-00
02 Pr17 2-1-88 | 1-11-90
03 Pr32 6-1-90 | 3-1-95
03 Pr22 4-1-00 | Null
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Customer

C_id C_name

01 Jane

02 Fred

03 Ed

Property

P_num P_address | rent O _num
Pr3 A 785 Po23
Pr22 B 1200 | Po44
Pr17 C 1000 | Po32
Pr32 D 950 Po32
Owner

O_num Owner

Po23 Jones

Po44 Jan

Po32 Jill

Laa ¢ «dsiall Ay adle aaial oy ~Uids Customer, Owner, Property Jhall e S el
.BCNF J<ill (e
radul) A all GEle Rental Jyaall 8 oo
1. Cid+p num —r_start, r_end.
2. Cid+r stat — p num, r_end

3. P_num +r_start — c_id, r_end.

spe (e S Loyl (K Y ARANG o)l Gl (e 485 Halin Vel oF Jal 13 8 L )
(L_ﬂ:\;:u.» sac all e.bua:l u}ﬂ \Jlj ‘?J'd\ gt
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Ol Gl Aadije =ilis WIS (P_num + r_start) ((C_id + r_start) ((C_id + p_num) sl
BCNF! Uil o« s Rental Jsaal

12
S Jeasl) )l
Client_Meeting
C_id I_date I_time | Room_num | Emp_num
08 04-20-00 |09:30 | P70 Pe-23
17 05-01-00 |09:30 | P60 Pe-32
20 05-01-00 |10:30 | P70 Pe-23

() ~tad) s (C_id, |_date) (bl pe Gosdll alige leldl culily Jsaadl s aaly
eha) Calasall kv L casl) (udi (3 Abla e ST o) 4 Y el OF Jsaall 138 (sl
Baals Aje A casll (8 ALlie e S
e Galaal) Jsanll 8 Al Ble
1. C_id + |_date — |_time, room_num, Emp_num.
2. | _date + |_time + Emp_num — C_id.
3. | _date +|_time + Room_num — C_id, Emp_num.
4

. | date + Emp_num — Room_num.

e #like s Led 2aad) (Y BCNF 1A Ky 1, 2, 3

238 (sl udi 8 ALlia (pa ST ¢ ) Calagall (Ka) iipe e JS Y (gilusl) sl o 2ai 4
BCONF Lyi (383 gy (3) iipe b (g o3 58 inad) Ciphall oY 3NF Ly (3,45 Y a8l
rJSal e atiias Cany BONF (Sl 3 Jaal) gl

C_id I_date I_time | Room_num | Emp_num
08 04-20-00 |09:30 | P70 Pe-23
17 05-01-00 |09:30 | P60 Pe-32
20 05-01-00 |10:30 |P70 Pe-23

e rlide ga 4gh 2aae S 1Y BONF JR3) (e Joaall 055 1

-5-
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C_id I_date I_time | Emp_num
08 04--20-00 09:30 | Pe-23
17 05-01-00 09:30 | Pe-32
20 05-01-00 10:30 | Pe-23
Emp_num | |_date Room_num
Pe-23 04--20-00 P70
Pe-32 05-01-00 P60
Pe-23 05-01-00 P70

Caaall JSUiay il S5 B IS say cclilal) saclE adanil S S8 e Gl bl JSa)
Adlayly el

sacld elal ayyus chliaeY abanll e A0l Jglaadl S sale) Glall (a8 akad) e osSy S8
.(denormalization) adawil) salely cea L 1aay Slilall

300
e 2y @bl B Joanl) aay

Supplier_id | Supplier_name | Part_num | Quantity

(supplier_id ,part_num) il o3¢l gladipe olabise @lligh ;<0 ¥ sl and o (my

-(supplier_name ,part_num) ,
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tsd Jsaadl 8 agagall Dlasill

1. Supplier_id — supplier_name.
2. Supplier_name — supplier_id.

3. Supplier_id + part_num — quantity.

4. Supplier_id + part_num — supplier_name.
5. Supplier_name + part_num — supplier_id.

6. Supplier_name + part_num —quantity.

Ay quantity s =i~ (aeia B Y Al sas gl Al gl N 3NF JSa) e sa Jsaall 1a
BCNF IRl e Gadd Jgaalld i pa - lida (ulg 2350 LaaBIS Supplier_id, supplier_name

;0K e 45585 sy BONF U0 (e Jgasll Jaal

Supplier_id | Supplier_name | Part_num | Quantity

Supplier_id | Part_num | Quantity

Supplier_id | Supplier_name

(4NF) gl allait) Jey .3

4l Saas ((multivalued dependency) (—>>) adll 3ot daill ageba Ao ANF Cayjat adiay
b Aad pa gee QAJL‘“‘BA;?:\B&\LL:GLA&; WJ e Jsia AU amy Jean (A adll Badale
AT Jiad o Ao gane 2000 Jin A () o ¢ JaT dgee 3 2

Ao sana (palll 2aaie 3aa%) oaas dsaly JS3 BONF JSGE e 1€ 13) 4NF IR e Jsaadl 06
o3 Glialy) de sana o WS adind o aay (,a] il

-7-
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s Il

P LI i Q\;ISS.I (';9’_\.4-\4“ "J GJUM ?gj Qb (').\A.L:”. 'JA

Emp Prj Skill
1211 1 Analysis
1211 5 Analysis
1211 1 Design
1211 1 Prog
adine SN Clialll s Gl Jsaall i
ted Gl Jsaall Lagll e
1. Emp + prj —> skill.
2. Emp + skill —> prj.

: ¥ ANF U3 cpe Gl 41y (BCNF JS3l) cpe g8 (Galud) Jgaall
2aiad Prj Cus (2 Al 8 sand 4wl a1 «(emp, prj) Jle \.1.1); Adliah L._gi emp _le adix skill

(emp, skill) e Lssa

IS e 455 oy ANF ORI 3 ol ayd

Emp Prj Skill
1211 1 Analysis
1211 5 Analysis
1211 1 Design
1211 1 Prog
Emp Prj
Emp Skill




Database Architecture And Design CH7

A->BCD
BC->D
D->B

:(5NF) Gualdl) allail) Jeid) .4

il Jglaa ) 4ian GIRYL oS al 1) Gaelad) eldail) JSEN e Jsandl 58
f b Agidagll lelly (T(A,B,CD) Jsaal) il off palyily o

BC s A (& citlially (i) allaill JS30 e Jsaal) 124
Y $BONF Uil JSa) (e Jsaall 138 Ja

ize e 58 2aad) (yKI BONF Jajyi (3,50 Y il  JY1 Lala gl Gl

BONF  allaill JS&l (ha Cd Jpaal) Il e ik ol D 250G Zpaiil



: ol L]
alSapoll wloMeiw)l sl
(1) (sQL)
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-

Aadall Cilgdad)
3 dadia.]
3 SQL cilaulsi.2
4 DDL cilagss .3
4 Create Table Jga 0l 1.3
5 Drop Table Jsaa wsds 2.3
6 Alter Table Jsa 4 (haed 3.5
8 DML cilaglss .4
8 Insert Jsaal cibily Jka) 1.4
9 Update Jsaa cilily Jhaxs 2.4
10 Delete Jsaa (e by el 3.4
11 DCL cladsi.5
11 Grant iada zi 1.5
11 Revoke dadia cian 2.5
12 TCL wladss .6
13 DQL cilayas .7
14 SQL wledai (e igad Julad .8
16 aaball .9
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rdgalidal) eslalsl)

k_al.slzu 3acld 44.:_}.‘4 "GDU u.bl;.o Sl cg\,g.né) cdjd_; ¢Jaa ‘QL}Q.I A.A:é c@t\ ¢dgac cd;.u ‘djﬂé

:uﬂﬂa
clagleil) 538 (pe JSI dansdY ) Sl A1) Dlrial) Ax) cilagday 5S35 (adle & Basgl o2

IR ITY

rIN waliadly gyl Juadl) 13 gy
Aeal) Sty dal e dagyw dadl @
:SQL ciladatl L) &N o

.(DDL) clidasdll 320 @ A& Sl Caypat

.(DML) lilall dsllea .

.(DCL) «lilull J L aSail) cilaales
= Uy 2

A(TCL) cdlliall )y calaghes

(DQAL) @bl jlaal clagdes .

SQL ciladsl (o zigai Jilai @

DN A W N =
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davia.1

.Structured Query Language "Il Syl 4a0 ) SQL jlaid) 3

"Danliall SaV) bl sl asiys lere Jebally Gldasd) aeld )z SQL AR aadnud
il Al ) Ly, cdalll sda Huleas Ganlaa 3ylal American National Standards Institute
ANSI SQL dgy 4alll 28 Cliial ga

Leilys o333 Aall) o3a 8 Alapeadd) Chlaglail) cpe I (Alall Allad LSl ¢l Aapusy 351 SQL 4l e
(ildandl delg 8 g paal) Bakeall Cililead) (e apaally ALH Lgalaiind (o Alad ailas

SQL cilaulsi.2

Py cleie Ll s Sile e ued ) SQL Silaglad Caial (Say

Gllasall 3208 & 4l 25 DDL (Data definition language)

Create Olhaall sl & AT (e f o Joan oliny
Alter Gllanall 328 8 (e daiy Jpaai]
Drop Gllarall 3ac8 (0 aye Bda]

Gllaadll 320 @ A& @bl 23llead DML (Data manipulation language)

Insert Jsan = Glily Jlasy
Update Jsa & Skl Jhass
Delete Jsan e clily Cads

Jsa @iy N Jsasll o&aall DCL (Data Control language)

Grant axiial Cada gl Joasd o Jla) dadla i

Revoke 2l e ada caan

Jsaa (e @lly ey DQL (Data Query language)

Select ST gl Jsan e calily (e g o L)
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wlaliad) 3y TCL (Transaction Control language)

Commit

A JL eDandl <0

Rollback

DDL cilaglss .3

Create Table Jga wlg

D s Aagdeil) p3gd a1 S5 L llanall 320 (raca aaa Jsaa 2l Create Table dadas axaild

Create table (
column2 data type,

tablename

(columnl data
column3 data type) ;

type,

Primary Key, ) Jsaall Jgis Je 2aye JalS dagyd puag a3 Jla A JUI sl JSEI L] (655

:(Foreign key, unique, not null

(columnl data type
column?2 data type
column3 data type

Create table table name

[constraint],
[constraint],
[constraint]) ;

(columnl data type
column2 data type
column3 data type

Create table table name

[constraint],
[constraint],
[constraint]) ;

non -

Jial o Jsaal 2l CREATE I SELECT (e dualide 4l (gf aladin) cuias Cn,
«wvarchar(size) «char(size) :0< Ay Gldasal) Llil data type aull sasy

bl sl g sl B anm o (S5 dan Cias cad Jis (gl anly Jsaall aul Ty

Cojlaall Aludes Jskb 33 Y1 by ¢(underscores)

number(size,d) «date ‘number(size)
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char(size)

cul 255 e uy Y size b ash culi Johay Cajlae ALl

varchar(size)

size & ok it Jehay Coylae Al

number(size)

S&eggdhﬁeqjdchﬁu499£zkd

date

&b

number(size,d)

d géqxgvshe‘;émhARLaw\dﬁeﬁjqxgggg;qpx;kg

Create table Employee
( Emp _Id Number

Primary key,

Name varchar (30),

BOD Date) ,;

Id Name DOB

1 John Smith 1/1/107
Samer 2/4/1994

Drop Table (g ida

tsn Aalaill 3gd Jana¥) JAN L ildanal) 520 B (e Jsan Cadal Drop Table el aaiid

Drop table table name;

Drop table Employee;,

s JGa
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Alter Table Jgas 48y Joas
(Jia Al ety Joaadl) o Lle Lcllaad) 32e (e Jsan A Jyaeil Alter Table doas axaid
t s dailedl) oded Jave1 JSUElg ¢ Jsiadl o] et sale )y Jia Cada (Jia Jaas Jhaxd

Alter table table-name add (columnl-name  datatype,
column2-name datatype, column3-name datatype) ;

Alter table table-name modify (column-name datatype) ;
Alter table table-name drop (column-name) ;

Alter table table-name rename old-column-name to column-
name;
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s Il
Employee
Id Name DOB
1 John Smith 1/1/1071
2 Samer 2/4/1994

Alter table Employee drop (DOB)

Id Name
1 John Smith
2 Samer

Alter table Employee add (Hire date date);,

Id Name Hire date
1 John Smith
2 Samer

Alter table Employee Modify (Hire date varchar(50));
Insert into Employee values (5,’Jamal’,’January 20157);

Id Name Hire date

1 John Smith

2 Samer

5 Jamal January 2015

Id Name Hire month

1 John Smith

2 Samer

5 Jamal January 2015

Vs caaad) el ) Jysaill A6 Jaad) 1 8 Aracaial) ail) 585 o oy Jsan 3 Jis laas Qoo
.“ “S .“ ...NJ - O‘; ...... &S:\j\.ui) u}é
JalSs Ty ) Al i) dad Adlza) ol (Jind) had puxs g Jeaedl) 06 o oSy oJia doaen Al

T
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:DML cladss .4
Insert Jgaad clily JA)

Laglaill 23] JaneY) JSAYs L ldanal) 3aclE (pam s Jsaa ) bl Jaay Insert Aol aadiud

PSR
Insert into table-name wvalues (datal,dataz2,...);
Insert into table-name (columnl, column2,..) values
(datal,dataz,...);
8|«
Employee
Id Name Hire month
1 John Smith
2 Samer
5 Jamal January 2015

Id Name Hire month
1 John Smith B

2 Samer

5 Jamal January 2015
8 John Do 2013

Id Name Hire month
1 John Smith

2 Samer

5 Jamal January 2015
8 John Do 2013

9 XXX
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csrae JalS hayd ae @l onsley ol 13) NUI 3a 326 clgd o Jlas) 2 Y 3l Jsiadl @
P A JSE) e cJgiad) aaY myea IS8 NUll Jla) oSy @

Insert into Employee values (15, 'yyy', Null);
Update Jgaa clily Joad

o3gd Lol ISl L lidarall 3208 ava Jsan & ST ol Alas by Jeaeil Update dagled aodind
t s Al

Update table-name set column-name = value where condition;

:Jl
Employee
Id Name Hire_month
1 John Smith
2 Samer
5 Jamal January 2015
8 John Do 2013

Id Name Hire_month
1 John Smith

2 Samer

5 Jamal January 2015
8 John Do June 2013
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Update Employee set Name='Smith',

Id Name Hire_month

1 Smith

2 Smith

5 Smith January 2015
8 Smith 2013

SLEaY) At g Y Guoall vie Update dadad 8 clealasinl 4 Sedl) Jagplll o Coyaiin,

Select

Delete Jgaa (e clily éds

Laplaill o3¢ L) JSl) L ldarall 5208 e Jsan e ST 51 Al Cadad Delete daglad aaiind

‘R
Delete from table-name where condition;
|9
Employee
Id Name Hire_month
1 John Smith
2 Samer
5 Jamal January 2015
8 John Do 2013

Delete from Employee where id>=5;

Id Name Hire_month
1 John Smith
2 Samer

-10-
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25 "Delete from Emplyee’ dalxil) e ¢Jgaadl gen Cada A gam byl aladna pac
.Employee Jsaall &au [VENEMELEN |

DCL «lades.5

g Jlsi) oLt Jpaall iy JAY Jsan oltil) cleia (st () ol il sacld o ddee (6 2l
leaie Ladlall @lile i Hlaill pad oK Ao 4adia ) addiedl zliay (. Ul sacls
-Revoke alasinl Zadlall Cas (S (Grant aladiuly aadil

Grant 4adla pia
: o daletill o2¢d L) IS

Grant privilege on object-name to user-name;
Grant role to user-name;

s Il

Grant select on Employee to Scott;
Grant sysdba to Scott;

Revoke 4adua s

t o dadeill 03] Ty I3

Revoke privilege on object-name from user-name;
Revoke role from user-name;

s Il

Revoke select on Employee from Scott;
Revoke sysdba from Scott;

-11-
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TCL cilalai .6

Rollback 5 ¢lel ¢lexin) JAT dia caah ) cbawill cudill Commit ¢(pfiadds’ o COEL 3yla) Ciladdss
A bl saclE ae Jisiie aadisd (elas JSi) duds ol xic .Commit dagles jaT L aalil
-Rollback ¢lexiul aiy callad e JS& Audal) ol die g ¢ Java JS& Commit ¢ le i)

:Jl
Employee
Id Name Hire_month
1 John Smith
2 Samer
5 Jamal January 2015
8 John Do 2013

Delete from Employee where id=5;,

Commit;,

Delete from Employee where id=8;

Commit;,

Insert into Employee values (11, 'xxx',6'2015');,

Delete from employee;,

Rollback,

Id Name Hire_month
John Smith

2 Samer

-12-
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DAL cilahes .7

Ll g b il Lagleld aadind aseie hlas JIET Ll Select aaly dadad & bl Hlas) Gilaks

Ara el bl Aallaal Laaf aaaisis ¢ ST 5 Jsan (10
Joadll ) ASaall GhLAY aen 8 dealingy clgalatin) (o 7ol pe ISET Jasl lin (e

Sl

t o dadeill 03] L) IS

Select columnl name, Column2 name,..
From table-name;

:JGa

Employee

Id Name Hire_month

1 John Smith

2 Samer

5 Jamal January 2015
8 John Do 2013

Select Name, Id from Employee,

Name Id
John Smith |
Samer 2
Jamal 5
John Do 8

-13-
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Id Name Hire_month

| John Smith

2 Samer

5 Jamal January 2015
8 John Do 2013

LAy i it sa 3y palls ad Jgaadl (e ULl g laial iy @

SQL ciledel (o zigai Jula3.8

:eq\él\ Lol daaia (o<l Select dadat (e G.JJ‘“:’ Jalany PRI @t‘“ S bﬁ
SELECT select list [ INTO new_table ]
FROM table source
[ WHERE search condition ]
[ GROUP BY group by expression ]
[ HAVING search condition ]
[ ORDER BY order expression [ ASC | DESC ] ]

Employee

Id Name Hire_month

1 John Smith

2 Samer

5 Jamal January 2015
8 John Do 2013
Select Name, Id

From Employee

Where id<5

Order by Name desc;,

-14-
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1)) e A5l Select dales
iiyillys Id G8lls Name aud) o lpaye coslhall Jsiall o
Employee Jsaall sa clilall jaas e
(5 oo Lol yraal 28yll) Lopall @ins Al s dgllad) iyl o
LS el an) il Gan o Aagil) (mpe aiisi o
oSy by bl 5all Lay ¢ Select daas oo Sl JY) eiall e cliniad) (S Y e
il @ip e byl Vs (Jsaadl e daajisa) Caall e byl @l ) o 13) Legdda
Az yinsall
el g ASC o LpualydV) dalls ¢« o canp x5 aabll ¢3all L3 Desc o
And, Or, Zgahidl cllealy 5 dog il Jayys clagleill o Gl e3ad) & Jayd e ST Al Sy
Not

Name Id
2 Samer
1 John Smith

Sl Jeaill & gnsa & Select daylas

-15-



Database Architecture And Design CHS

FEUNIIRY
e http://www.studytonight.com/dbms/select-query
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(2) (sQL)
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"

Aadall

O o0 L k~ W W W

16

17
18
20
21

Olgind)

Aadia

Staal) Jghaal) ¢ @bl £ lagiad -

Selection iyl 1.2

Projection Llawy! 2.2

Join .l 3.2

Product ¢laall 4.2

Union ¢ LaaY1 5.2

Intersection akl&ll 6.2

Difference (3l 7.2

Gladia 8.2

Order by clause dsa yiuall @bl s

@le ganall LAY das el bl e
Group by & Having clause

Distinct Keyword daa sl cilibd) 8 )il ¢ lad) .

® g9 O W

1

2

3
4
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rdgalidal) eslalsl)

g_ﬂ.ﬂ:u 3acld 44.:_1“.‘4 46._1_._)\:\ cL.b\;n Sl ¢3.,3.A§_) 4d}.ﬁ; ¢Jaa “L:Lal:u 42.4‘.;\5 c@t\ ¢dgac cd.;m sd}.);

:uﬂﬂa
bl o setall i aa cdaddad JSI ALl JEY 5 A Al ASlainy) sl il (mje 8 Bassll oda
SQAL @lalst aladiu) @ylal

tades Cilaal

A el oy il Juadl) 18 Cang
i odaall Jglaadl e Glilal) & L il

Selection iy .
Projection Lklawy! .
Join .l .
Product ¢lasll
Union & LaaY) .
Intersection ablal) .
Difference &,dl .
Gladia

1
2
3
4
5
6
7

8

Order by clause 4za il clblull (aiiys
Group by & Having clause &ile ganall HLidls das il lilal) avess
Distinct Keyword daa jiall cbiball & Hhssl) o el
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davia.1

tAas fisal) lilal) Aallaal Ll ansioss ¢ ST 5 Jsaa e ilily L i Select dalad paaid

SELECT select list [ INTO new_table ]

FROM table source

[ WHERE search condition ]

[ GROUP BY group by expression ]

[ HAVING search condition ]

[ ORDER BY order expression [ ASC | DESC ] ]

el el e U9

oiaal) Jglaad) e clibal) £ la il .2
Selection jLuay)

s dapdy e i) COladl a2 aael)l EBlad (e Aids Aesens plajiul LEAY) i
.and, or, not ddhiall B aleally Jag il 320 pan (Sang cdag il de gana

Employee

Id Name Section
1 A HR

2 B Finance
3 C HR

4 D Sales
Select *

From Employee
Where id <=3 and name <> 'B' ;

Id Name Section
1 A HR
3 C HR
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Projection Lla.y)

8 et o Aeaiaall BaeeY) iyt (Says ¢ sadl Baecl (e Aika Ae sana g lajinl LAWY i
.B%l}k:@&@ibé&mJiéinS%lezmﬂ

Employee

Id Name Section
1 HR

2 B Finance
3 C HR

4 D Sales

Select section as S, Name as E
From Employee

Order by section;,

S

Finance

HR

HR

O|O|>» | ® M

Sales
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Join e@l\
Gob sl (Lehay) galsandl am axe s s (e Galsan) Haas e SST e clill) laal ve
Loalsandl gsinad Kl elaall o Jeani Wild epdl) s3a 8 dag piall a1 anall

i p el )k
asal) Jaad il L) il @led) )Ll i yhal)
inner Join P S P PR P | G A s . R g PP P e | G ENA [ B
BECRE PN LAY oyl
S e g A D) L
Left Join ” ) i Sy NV JPEVEN
DAY Gkl
§ Blae Lt cdlad) dasd
Right Join (S BNy SVEN < o )
AY) oyl
Outer Join ) e S aud) e
INNER JOIN LEFT OUTER JOIN

Table1 Table2 Table1 Table2

SELECT *
FROM Table1 t1 SELECT *
INNER JOIN Table2 t2 FROM Table1 t1
ON t1.Col1 = t2.Col1 LEFT OUTER JOIN Table2 t2
ON t1.Col1 = t2.Col1
RIGHT OUTER JOIN FULL OUTER JOIN

Table1 Table1 Table2

SELECT* SELECT*
FROM Table1 t1 FROM Table1 t1
RIGHT OUTER JOIN Table2 t2 FULL OUTER JOIN Table2 t2

ON t1.Col1 = t2.Col1 ON t1.Col1 = t2.Col1
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:Jla
Employee
E Id E Name | E_Section
1 A 3
2 B 4
3 C 3
4 D
Section
S Id | S Name
1 HR
2 Finance
3 Production
4 Sales

Select S Name,E Name from
Employee inner join Section

On Employee.E Section=Section.S Id;

S Name E_Name
Production A
Sales B
Production C

Select S Name,E Name from
Employee Left outer join Section

On Employee.E Section=Section.S_Id;
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S_Name E_Name
Production A
Sales B
Production C

D

Select S Name,E Name from
Employee Right outer join Section

On Employee.E Section=Section.S Id;

S_Name E_Name
Production A

Sales B
Production C

HR

Finance

Select S Name,E Name from
Employee Full Outer join Section
On Employee.E Section=Section.S Id;

S Name E_Name
Production A
Sales B
Production C

D
HR
Finance
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Product ¢laal)

glall o Jiasin Wl (lgle anall Gyl gaa) Guki s Galsan e el sl Jls
(S Coplall EBa e pe IV Caphall (e Jas JS) ()

ish W e Jiasiu Section s Employee (jlgaall e @llh Gulay

Employee

E Id E_Name E_Section
1 A 3
2 B 4
3 C 3
4 D

Section

S Id S_Name

1 HR

2 Finance

3 Production

4 Sales

Select S Name,E Name from

Employee, Section,
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S_Name E_Name

HR

HR

HR

HR

Finance

Finance

Finance

Finance

Production

Production

Production

Production

Sales

Sales

Sales

o O ®m>» OO0 ®W>» OO0 >» 00O 0>

Sales

Union ¢ LuiaY)

IS Ay S Basasal ) IS ose «Select Saalal e A i) Dhal) A1 kel 538 e
BaeeY) blails i 8 lagaand il Cpfiagll Gallat o ang Alesll 020 el ¢ iaplerl)

: b
Starff
Id Name | Location
1 A Sales section
2 B HR section
3 C Sales section
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Manager

Id Department Name
1 HR section B

3 QA D

Select location as dept from Staff
Union

Select Department as dept from Manager;

dept

Sales section

HR section

Sales section

QA

Select * from Staff
Union

Select * from Manager;

? ? ?

1 A Sales section
2 B HR section

3 C Sales section
1 HR section B

3 QA D

Select id, name, location from Staff
Union

Select id, name, department from Manager;,

-10-
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? ? ?

1 A Sales section
2 B HR section

3 C Sales section
3 D QA

Intersection émm

O3 (el dagi 35y Sall ) Select el (e dasjiuall ) ahali dleed) oda as
BaeeV) blaly canip 8 Legadalds all) cpiagnl) 3t o) Cang Alendl 038 Badaily ¢ )<

Staff

Id Name Location

1 A Sales section
2 B HR section

3 C Sales section
Manager

Id Department Name

1 HR section B

3 QA D

Select location as

Intersect

Select Department as dept from Manager;,

dept

HR section

dept from Staff

-11-

s JGa



Database Architecture And Design CH9

Select * from Staff
Intersect

Select * from Manager;

Nothing

Select name, location from Staff
Intersect

Select name, department from Manager;

2 ?

B HR section

Difference 3 il

Y1 Aadall (e dasgied)l Sl Select il (e dxsjiud) jlud) G5 Al oda axd
Lagralis Culll Oufiandidl) G () amy Bolenl) 030 Gadals ¢35 Laletl Aty (8 S35l o L
a1 Lalaily i b

:Jb

Staff
Id Nam Location
1 A Sales section
2 B HR section

Sales section
Manager
Id Department Name
1 HR section B
3 QA D

Select location from Staff

Except

Select Department from Manager;,
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Location

Sales section

dasipe dagyd 3o ol dapd amy (Sa ¢ pdad) (o leelasinl COall e ddia degene Ll e
Subi oy A Jeiall Glblaaddl Jaad s daplll Ay aliasg (and, or, not) Al cilleall

Aeade Loyl
A b Ly cLike sa 35)lall et aal 8 ¢ i Jaad e 4dde oy Bk alyal) Jiad) S Jls b
cawladin) e
Employee
Id Name Location
1 A Sales section
2 B HR section
3 C Sales section

Select * from Employee where Name like 'A%’';
Sary puY/ JLJA
Select * from Employee where Name like '3A’';
Sy pw¥] g LA
Select * from Employee where Name like '$A%';

S pud/ geniA

Select * from Employee where Name like 'A ';
Loagty] Juabpr goo cidjoo puwd/A

Select * from Employee where Name like '_A%';

2 pwY/) oo LS Gpalt/A

dylas ddudw sly Lot/ uivwl G 8

Aty I pray Jdadad

-13-
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U8 Bindl cilaad 332 3 3n Jpia o Sl e Select Lot Guli A (2343 (Sa

SN
Employee
Id Name Location
1 A Sales section
2 B HR section
3 C Sales section

Select id, name into HREmp from Employee

Where location='HR section'’';

J94d  pud dbge Olilay jaasiys HREMp puwly Ll Jod> s Lid/

. il ga ]
HREmp
Id Location
1 Sales section
2 HR section
3 Sales section

:0rder by clause daa jiwall @l Cuipn .3

Aaashaal) Bl G e Alaa M samd) e laelagind SDandl (e i fepane Jlia) 30
<Order by alaaiul (pe 23 ¥ Axajiasal) Al ajily o(JAN) i s By ally Gl casiill)
815 sral) G L)) Jsiall gl of Wl ¢(asc | desc) Whls f Laelas asill oSays
(a5 a8 o Gl s i g sl il s iy Apanl) Jsiall il Laiyy

-14-
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Employee

Id Name Location

1 Ahmad HR Section

2 Bassem Sales Section
3 Ahmad Sales Section
4 Mazen HR Section

Select * from Employee id desc,

L LT Gy pdiad) Jadad cws AT s i)/

Employee

Id Name Location

4 Mazen HR Section

3 Ahmad Sales Section
2 Bassem Sales Section
1 Ahmad HR Section

Select * from Employee order by name asc,

id desc;,

Employee

Id Name Location

3 Ahmad Sales Section

1 Ahmad HR Section

2 Bassem Sales Section

4 Mazen HR Section

Py Gbaw!  aglid Sl by pwd/

-15-
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Group by & Having clause cilegaaall jLidls das siuad) bl amani .4
Alaaiuly Aaajisall 3aeeY) e ST 51 aaly i Select dlee e daa il UL asead oSay
Having alaaiuls de gaaall e dajd a0 23U Gile ganall (10 Cile sana LA (Sayg «Group by
e Uays i il Having 5 cas sisal) cdlaal) e Uays g 30l Where g L Sl Cany

) Aile geadl)
:Jl
Employee
Id Name Age Salary
401 Anu 22 9000
402 Shane 29 8000
403 Rohan 34 6000
404 Scott 44 9000
405 Tiger 35 8000

Select name, age from Employee group by salary;,

&0 Gl Aagn 5l g il gy A Jsiall e o3 W) 05 o) cang sl Jial) slas
a'c)mdﬁ"%‘;}“"ﬁggk’:‘

Salary Count(salary)
9000 2
8000 2
6000 1
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Select salary,count (name)
from Employee
group by salary

having count (name)>1 ;

Salary Count(salary)
9000 2
8000 2
Distinct Keyword daa sl cilibd) & )sill o3 .5
: Jlie
Employee
Id Name Location
1 Ahmad HR Section
2 Bassem Sales Section
3 Ahmad Sales Section
4 Mazen HR Section

Select distinct name from Employee,

cdropdaca] dandi)] 5 Fu>)g Fao pglhis ) S0 pw/ O42y Jl> I
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Database Architecture And Design CH9

Employee

Id Name Location

1 Ahmad HR Section

2 Bassem Sales Section
3 Ahmad HR Section

4 Mazen HR Section

Select distinct (name, location) from Employee,

o ppbiy Joard| Lo iiy ypSo pw/ O429 Jl> S
. dro gl daand i)/ S Fu>/ 4

Name Location
Ahmad HR Section
Bassem Sales Section
Mazen HR Section
ki .6
feh LS Jglan A6 (e Uil 3 Glaeall 3206 Calli
e Person
Id FName LName Gender | Nationality | Age
1 John Smith 1 2 32
2 Adam Sandler |1 1 45
3 Mary Clair 0 1 40

-18-
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o Nationality

Id Name
1 American
2 Frensh

e ContactMedia

Id Media
1 Mobile
2 E-Mail
3 Phone

e PersonContact

Id Person | ContactMedia | ContactValue
1 1 | 00963944111222
2 1 2 xxx@gmail.com

Al Laniyig o(32a] aaly bliyl) Person Jeaall ) Lalise Nationality Zpusall jaas Wl 8
OsSs of (Say) PersonContact sa lawuss Jsan A o Person Jsaa ae ContactMedia Juay)
(49 Juad Al e ST i) il
tsthaall
Shan diipe S clauli 46 o
300 Jlail il agd cpdl) [l sloul 40l o
$ouliae puin e Lty i 5 0n J8 Laginn el ()8 Galad) e g) JGARE @
Flaniyh Lpin 0 (alidY) dlise 5yl 456
Siline Jlail lily agd G () Galas) slaul 4l o

-19-
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e Invoice
Id Serial Date Client
1 1 1-1-2015 20
2 2 2-1-2015 30
3 3 1-1-2015 10
4 4 4-2-2015 20
5 5 4-2-2015 10
o Client
Id Name
10 Cl
20 Cc2
30 C3
e Material
Id Name Price
1 Printer 15000
2 Monitor 30000
3 Case 2500
4 MB 22000
e Invoice ltem
Id Invoice Material QTY
1 1 1 1
2 1 2 1
3 1 4 1
4 2 2 2
5 2 3 2
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:"\:dm\ ¢1 ws .“ :’J.A.; ...N! P : ..... Py

Select Sum (price)
From Invoice, Material, Invoice Item
Where Invoice.ld=Invoice_item.Invoice

And Invoice_Item.material=Material.ld
And Invoice.id=2;
o
il gen r el 1
2 Ay syl sl L2
A sl il el .3
2 a8y 55l 8 dacial slsadl bl g sana .4
(4) sy
.Sum(Price * QTY) 5)Lall Sum(price) Jlasin) cay 2 o8, 550l Jal o Jgpaall

I Al dagi e

Select Sum (QTY * Price)
From Invoice, Material, Invoice Item
Where Invoice.ld=Invoice_item.Invoice

And Invoice Item.material=Material.ld
And Client.Name='C 1';
o
C 1 gsil Ll Maa) .1
(sl e Bl Gy il sl .2

Qs 03
C 1 sl il 8 diaaiall alsall Slad & sane .4
(4) sy

From 2l 8 o))y e Gl sl Haaall Jeasll
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Select
From

Where

Group by

Having

Select
From

Where

AU dadedll day @
Sum (QTY * Price)
Invoice, Material, Invoice Item
Invoice.ld=Invoice_item.Invoice
And Invoice_ltem.material=Material.ld
Invoice_ltem.Invoice
count(Invoice_item.id) >1;
o
dlsl  laals 46 .1
ol e ST gsan AN ol Maals Al L2
cal e S gsat Ll o ggana 3
Byl o) s Aipe alsdl) Jaal .4
(2) sy

Al Akl da e
distinct Invoice.Date
Invoice, Client
Invoice.Client=Client.Id

And Client.Name ='C 2"

st
C 2 osllsysls Jal &yl .1
bS5 s C 2 sl e sl A WU Gl Al .2
cC 2 sl s by Al L3
C 2 sl Lol Jaal 4

(2) Ay

-23-
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"

Aadall

O N9 9 o O »n n B~ B~ B~ B

e e W S Y S
O o0 Whh WDh W =

Olgdad)

dadia .1

(Integrity constraints) aaall Jalil) hag i .2
Primary key _ulu¥l #tadl 1.2
Foreign key 2 giuall il 2.2
Unique dulaadl 3.2
Not Null ;L) 4.2

Default d.a)éy) adl) .3

Check  g8aill kg i .4

SQL 4 sl .5
fgmpenill wlsill 1.5
Loyl gl 2.5
Aliases 4Ly ¢ lay)

(Correlated select statement) 4dkyjsiall Select cilays

- o

.6
(nested select statement) 4li)xiall Select daas .7
.8
.9

e

aaball .10
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rdgalidal) eslalsl)

g_ﬂ.ﬂ:u 3acld 44.:_1“.‘4 46._1_._)\:\ cL.bl;n Sl ¢3.,3.A§_) 4d}.ﬁ; ¢Jaa “L:Lal:u 42.».;\5 c@t\ ¢dgac cd;.m sd}.);

:uaﬂa
Dlee okt il SQL 4 deaiia amlia (mpaty Al Daiuy) 45l 8 aug o4 aagl) o2
SQL aladinl & Calldall

tdgayled Cilaal
P g lially Gyl ) 138 Cangy
:SQL 4 el Jal&ill Loy i @
Primary Keys auuluy) zsld) .1
Foreign Keys . siudll miiliall .2
Unique dwlasagll .3
Not null iu))N) .4
Default dozaldy) .l o

Check (3aaill hagyi o

SQL i a5l o
Tanill sl .5
Tl mdsil .6

Aliases L) slayl o

(Nested Select statement) 4li)xial) Select dadsi o
Correlated Select statement ikyjyiall Select ciladss o
Guki e



Database Architecture And Design CH10

-

4020 ©
(Integrity constraints) _xsjall JalSill Jag )i @

Default dozlpidy) .l o

Check Gaaill lagyi o

SQL & mlsill e

Aliases iladl L) o

(nested select statement) 41a)xidll Select dals o
(Correlated select statement) il il Select ladss @

Guki e
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dadia .1
Al b bl @ilatis Gl Juaill £ sunse Select dals ala3in dadiie OY s ajain Gadl 18 b
A eal Sl

:(Integrity constraints) aaall Jalil) Jag s .2

saeel ) L) oS A QUL s aai o Bl caeliill e desana (A (aaall JalSl Loy i
Ll 3018 Jhas degene 8 byl JalSig daia (leua Lo Llalls cJslasl

aay (Foreign Key) ajsise zUia (Primary Key) il 7lse :a aapall JalSill Log s
.(Not Null) 5;La) ¢(Unique)

Primary key  ulud) ¢ Uidal)

il (pe o)) e il linyd 85 cJganll (e Al (S ding JS oy s 58 oY) 7 i)
JSall e gb aini TS Ll o (bl e lsil 8Dl #3sall :Jeaill gal) dadpall piilialy alied)
:gltd\

Create table Student (s id 1int PRIMARY KEY, Name
varchar (60), Age 1int),

Ayray .Jiall 13 8 NUll 55y S o Jlad oSa Y Student Jsaall ol 7 Gid) sa s_id Jaal)
cJsaall Jsia Ak o s 20ai s id

Foreign key 4 giwall 7 lidal)

Basase Liin o8 ) dsanll 8 3ysial) il o ()65 Cuny Calsan Jay) Aliss 58 3)gial) ~ il
Null (85 a3 o) o) sandl & ol ~liad) Jis 8

t S JUall A (e 2 sianall ~ Gdall agd (Say

Department

Id Name
1 HR

2 Sales




Database Architecture And Design CH10

Create table Emp (1d number  primary key, name
varchar (30), dept foreign key references Department (id)) ;

Emp

Id Name dept
1 A 1

2 B 2

3 C 2

4 D 1

ded JasY dglas ls (Null 5 (Sales) 2 5 (HR) 1 » Emp Jsaal) i dept Jiall dalidl ol
(e JalSi a8 353 ) U Al ge Qs (A

Insert into Emp values (5,'E',3);
e el B8 s Aadletl) Gt (B s -

Unique ddlasgll

Bya o ST Jiall Al (i Jlas) A0lSa) pae dglaagll e
Create table  Student (s id int Primary Key, Name
varchar (60) Unique, Age 1int) ;

Jaall 13a 8 Null Jia) oSy 5 (Name Jaall 3y )86 o JWaal (S Y

Not Null g, Lal
e S 5l e IS 48 NUI e Jaol oS0 Y glal Jind) 08 Jla b

Create table Student (s id int Primary Key, Name
varchar (60) not null, Age int);

Insert into Student values (6,Null,Z2);
e IS Jaall Null Jlasl oSy Y slas

Insert into Student (id, age) values (6,2);
s (S Jaall Null Jlas) Ko Y slas
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Default dua)uéy) a8l .3

38 3 dagpea dad JLa0) (S Allall oda s cJsand) o L) die Jgiall aaY dpualyid) dad oy oSay
- Al 43l yie Jiall d Jasiv NUll o Yoy Lol a) dadll ola Y1y Jial

Create table Student (s id int Primary Key, Name
varchar (60) , Age int default 30 );

S id Name age

Insert into student (id, name) values(l,'x"');
Insert into student values(2,'y',45)

S id Name age
X 30
2 y 45

NIl o Yy ¢ penl) Jin 3 (30) daalyidV) Al Jlaa) 3 1 ALl 3

:Check  38ail) Jag i .4
o ST sl e Jlae (e (05 OIS cdsiall 2aY Aiadl adll o ad aiag A a3l byl ad

.5ddaa ‘\.A..ﬁ

Create table Student (s i1id int Primary Key, Name
varchar (60), Age int check (age>18) );

Sid Name age

Insert into student values(1l,'x',12);

ceae JalSE a8 (B3 G Aaatll Gul b b — U
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SQL i g5l .5

Bany d A s (Dl lasens G JAdl o8 e desans 33k sl s 0o Ble s )
Gluny asiy Al LU JWS ((daall gf) adleledy (Al o) bl dad Bl .ol dad lasens

e Al & gana

Sl Jie Bamy dad aets il (e Ao sene DS 20 ) ol as Amseadl alell e

4:\3..33; A\Arj &)m [SEIVEN) Lfﬂ\

23a] AEllal) el i Jio iy Aad 2aehy Tumy Salad 335 ) sl ooy Al golsil) o

i

dppanil) aqlil)

Al il el
Cre Jiad il Jame Clusy a6y AVG
ma Jing dalall bl e Glasy a5ty | COUNT
Oime Jin o (o yall dall 3alely o | MIN
Oxe Jin o (e alaall daill Bale Ly a8 MAX
Oee o e;@ & yana ol 555.-.’ SUM
el il aladinl oAb L L
Employee
Id Name Location Age Salary
X 1 32 15000
2 Y 1 44 12000
Dept
Id Name
1 HR
2 Sales
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Select avg (age)

from Employee, Dept

where Employee.location=Dept.id
and Dept.name='Sales';

el ilge leel Jare dnul)

Select Dept.name, Sum (Employee.salary)
from Employee,Dept

where Employee.location=Dept.id
group by Dept.name
having Count (Employee.1id)>10;

copilaga syde e ST L ) ALY il paalae Al

ralanda
All Lea i) el awssl) Gl alyall Jisd) ) Z8LaaYl clis aaf 32l o (S0 Avg 1) o
OLaD s OV W e augd)l Glua die 5,8l Al sleguly Legie B gy, (Distinct
Sl adill slegid 4 5y Yy aal Y
t sty o Jiall auY A3LaY L (%, Al Distict) a Jaall a8 5 saa) 330 Count o1 o
Crund A Jaall aiS Null gead ) e lal) L Ly <banl) sxe () +*
AR & sana
2232l e NUIL sl Ui aa i Al
- Jaall 3 Sl aadlly NUll a8l s aaiins :Distinct
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A, aqldl)

i)l Aag)l o Ayl sl

Cll ol Jie Y1 e cllaally alall sl 4
igpde Alald Cafl

Jie o) dudls e clleally dalall alsill ay
Aghyae Aludes Jola 33

& Jia ezl )l o Gllaally Laladl il o
b O dealdll il Glua

L ge odadll Jaled dignd dleny Lalall alsill o

AT G bty

A sl

Cijlaall Jodls g5

i glly il gl

Jasaill wlsi

A sl Leaal (pa Anadl ) e llealls Aalall dnall alsill s sl sl o

e e Gl ) daall dales Q38 g3 o) sag

. Floor
Jaall Jaleis (e il
S miaa sae Gl I daall deleds Q38 3 ) sag -
Ceiling
Jaal) Jalek (1e
S Apdal) Al 3 Jaal Jalad (08 53 LUl s
. . Round
Baae 4By A 2o gl s 23 B
Jaal Jalad dallaall Lol aumy 53 £l s Abs
D Ashl ad caa oIS (b ad cuaad ) wlsill a5 | Sin, Cos, Tan,
LJae JaleiS aaals Atan
Jaal) Jaleid ol jaal) e dah 53 il sa SQRT

alak axdiy 5 150 o Alpfie a8 2y 52l L) ga
sl a8 Al Gl Jaal

RAND

el (s Al Judldl o clileally dalall Gl ol o scladd) udl s o
) ol
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o gl e ety Al e eda e @A Ul

Left()
aylaall (je 22aa 22
i Leinles (e totin AL (e g3 s =l s .
Right()
a)laall (pe 22aa 22e
3ae adge (o sy ALl (e eda a2 LU g4
Substr()

Caylaall e 23ae 22e Jslang Lead
Ldpaal) Aldid) Jolo aaad (3 a3l s Length(

)
)

Agme Aludes e ST el padind 3 Ul 8 Concat(
DS cial ) Al Cojlae ases Jonn 53 il sa Lower() /
3 yaa sl Upper()
AL Ay By e Glebill sl gl ol ()
4yl

Ads Ham Adiia Aluli adge paatl andiog Al ) 544
" Instr()

MJ

.-

A sl ganl (g sl gyl e cilileally alall ol b sl mpll ol e

4aladi) =l
Ol on @il w | DatenDiff()

e hals Agllly Aagally delully asdly (Goplilly il ae

GetDate()
4l

ULl Bae 8 30a) AUy alal sl Ayl 3ey | CURRENT_DAT

E
UL 3306 51y wlay Galdll cud sl aei | CURRENT_TIM
E
ULl e 8 5)la) iy ealdl cudilly Ayl aeh | CURRENT_TIM
ESTAMP
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:AE) il Learl ey AT Jaad ) by Jaai (e dsailly alad) alsill o sdisadll il @

) 2ii) sl
Ay Al L)) doaell Jaal) dad Jead Str()
e ) das debaiS slall Cojlaall Aluls Jgay | To_Number()
bl e HaT Jast (ol e e ) J20) Gad Jsag Cast()
bl e AT Jast ol e e ) J20) dad Jsag Convert()

AL
Employee
Id Name Location Age Salary
| X HR 32 15000
2 Y Sales 44 12000

Select Left (Name, 1)
from Employee;

alise IS and (e J¥) Capal) Al

Select Concat (name, location)
from Employee;,

e sleny 3 e\_“}g{)_}\ ,;LQMT&AR;}AJA Ol gl ¢ Lansly A3 Aagiil

Aliases 4Ll ¢lad) .6

s Employee Jsaa 8 1d sl Jis 2 ol oSy e o) (B Agliie g Jshaall et
paius Select 3yl ads B cpilida cploan e aul) (udly alis Speaily o 3oLl Lltia) Dept Jgas
LAl el e dlad) ¢ land!
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Employee

Id Name Location
1 X 1

2 Y 1

Dept

Id Name

1 HR

2 Sales

Select Employee.id as e id,Employee.name as e name,
Dept.name as department

from Employee, Dept

where Employee.location=Dept.id;

E_id E_Name Department
1 X HR
2 Y HR

<45 «(nested, correlated, self—join) sy (e ST Select it b Jsaall Guis slasin) Lad <o
p A0 JEal 8 LS Aol ¢ Lawd] alasinly lecamy e Jeand) Cilag)s S cang Allall 038

Person

Id Name Gender Age
1 X 1 32
2 Y 1 24
3 A 0 30
4 B 0 28

-12-
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Select A.name as ml, B.name as mZ2
from Person A, Person B
where A.gender + B.Gender=1 and abs (A.age-B.age)<5;

Glsin 5 oo a3 Y e Goli Gy 58 e Aldiad) #1931 o sdal

M1 M2
X A
X B
Y B
A X
B X
B y

(£OLSE e Y ddnat o cany 53 Tyl L) 8y 58 21530 of Laadls

Ay slend 3B Led e ) (o891 el ((self-join) il bals Yl e |l Jid)
Correlated ) 4k yiall select 4lla «(nested select statement) select Jalx c¥ls o Jglaall
Al el 8 calladl gdliag o(select statement

(nested select statement) 4li)uial) Select dadi .7

& Al o3 aclu 5yal Select dalad 4gle 15 lilall HaaS Select daled A alaiiu) (Say
Select sl aslhaall 3t GIS Jla 3 Jumd) HLal) cud Ll V) Select clales 5ol s agh Jags
280 Aoy e lsal @lldg LAY ls aall g aals

Aagl) b s of Say Ll (gyiug (Jalaie Select cilagdad alatinly Al Ja 448 Jlats b g
:3aa)g Select dalaiy

Select A.name as ml, B.name as m2

from Person A, Person B
where A.gender + B.Gender=1 and abs (A.age-B.age)<5,
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Company

Id Name | City

401 | x Damascus
Product

Id Name | Producer

1 X 401
Order

Id Product | Client

10 1 John

20 1 Joe

John Ja (e el &5 alge ziis S0 Ll Al 2l 5o glladll

i o2 John Ll algal)
Select Product.id
from Product, Order
where Product.id=Order.product and Order.Client='John';,

G amiadl A5 Al e leady lSHE U and RS G Ay lgamiiae Kl sl Q5 Jladil
liee Caay K

Select City from Company where Company.Id in
(
Select Product.Producer
from Product, Order
where Product.id=0Order.product and
Order.Client="John'
)7
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t b Baaly Select dadaty lgdian (Say Aauill s

Select Company.City
from Product, Order, Company
where Product.id=Order.product
and Product.Producer=Company.id
and Order.Client='John';

:(Correlated select statement) 4dky)sial) Select cilogssi .8

Product

Name | Price Category Producer Year

2014 ple i ghiaall (i Ll clatie 4 (e 1Y) cilatially 2l (sl

SELECT DISTINCT name, producer
FROM Product AS x
WHERE price > ALL (SELECT price
FROM Pro
WHERE x.producer = y.producer AND

Correlatio

y.year < 2014);,

:Select dadail Aaldl) claladin) pasy (ajeiw Gl JEa) 4

Person
Id FName LName | Gender | Nationality | Age
1 John Smith 1 2 32
2 Adam Sandler 1 1 45
3 Mary Clair 0 1 40
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Nationality
Id Name
1 American
2 Frensh
ContactMedia
Id Media
1 Mobile
2 E—-Mail
3 Phone
PersonContact
Id Person | ContactMedia ContactValue
1 1 1 00963944111222
2 1 2 xxx@gmail.com

Jlaiy) daplay ¢(328] aaly Lls))) Person Jsaall ) lealide jaai Nationality  dcal) Llbie 3
0s& of 0Se) PersonContact sa Jasss Jsax s (e Person Jsas g Laiis ContactMedia
(4 Jlad il e ST et il
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sanll )l 5 sanls Fawia (e Cpeadd e allly G OS Of Lo dlandl Jaall G4 A
$ Ol 5 Hslan Y legin

¢ bl sacl 8 Galaise (padd JBY) e Lelaay Al Cluially 3006

¢ (Ol GalasN Lgalily Jaaal) Labaain) V) JLai) Al

¢ dia IS 8 Galasdll alai) lee aus
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raalyll .10

e http://www.studytonight.com/dbms/select—query
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Invoice

Id Serial Date Client
1 1 1-1-2015 20
2 2 2-1-2015 30
3 3 1-1-2015 10
4 4 4-2-2015 20
5 5 4-2-2015 10
Client

Id Name

10 C1

20 C2

30 C3

Material

Id Name Price

1 Printer 15000

2 Monitor 30000

3 Case 2500

4 MB 22000

Invoice_ltem

Id Invoice Material QTY
1 1 1 1
2 1 2 1
3 1 4 1
4 2 2 2
5 2 3 2
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P ladatl) Alen Gulei dagi e

Select Id,Name
From Material
Where Id not in ( Select material from invoice, invoice_item
where invoice.id=invoice_item.invoice
and invoice.date <>'1-1-2015");
ot
2015-1-1 & lashd 25 Al sl L1
Nete LS e 2y ol ) dlsall L2
2015-1-1 gl Lo 2aS g ey 3y ol Al alsall .3
3y nyaldl 51 a8, 500l 8 Aesial o) 4
(3) Ay
AU dadedl) Aoty @
Select Id,Name
From Material
Where Price > ( Select Max(price) from material, invoice_item

where invoice_item.material=material.id
)i
ot
Daw eV sl L1
bl gan) 3 Cpedasole ) e e el lajen ) algd) L2
Dy eV g de bl sald) L3
e anl) S ol Sl alsall L4

(2) sy
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SELECT
FROM
WHERE

GROUP BY

D Aol Aags e

Name, Sum(price*qty) AS TotalSales

Material, Invoice,Invoice_item

Material.id=Invoice_item.material
And invoice_item.invoice=invoice.id
And date > “1/1/2015°

name

ot
2015-1-1 Fpli aay alsdll sl .1
2015-1-1 75 3n 5ol Cavm Slasall Jllas) .2
(2) =Ly
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sdoalidal) cilalsl)

o ealill (COMMIT sl st (il cdludaall diphaan¥) GOSN ccildanall LS (Al
AUSse cAailiall Dl AL ¢ aliiall 205 ¢ palyiall aSaill (DB Jas (ROLLBACK <yl
Jii el Sl @hh (Jall cley s diddl e Glelainl) A G5l e Gllaadl
o dil (Jeaal) ggie Ao Jid) cblana) 320l (gsiia Jo Ja (gran JB (pie JE (Sl
bl (oiilage o JEY) JiS55 5 ciall (g e Jil) Gl e e Jall dadall (g5
Juy) Gliss) cdalia) JaY! Jsan aie cJoliiall dlaiin] cuaal) Gliall cdalaall Jlay) Jla)
(3) 80 CMlie e Yl DBl Jaas LS iS55 50 ¢ alatl 5yl ¢Jaliall Y1 s ¢ Jolgiall
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cldaxal)
et CilaY)
A el oy il Juadl) 18 Cang
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dadia .1

Aa 3 uld @l s (Gilull Juadl) g e Select dael aladind dediie CV s (ay2in il 138
5l laiia o 1aS Ulea (e gyad A Agiial) Clehal) cllanall aclsd cElie uSad clgal) 2Dlaiu|
comre b Glua e aas ol g la) sl Aads Glegles Jias

Capan Alilie eha) ) gasm of OSa JE) das o o Alilie s hald cialide o hal (e OBl 5S5
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G ABLE (lhedl 320l e Gl au) SQL Lpuldl) Deiu¥) Gl by Dlaiud K e 3l
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tbhanal 52l e bl SO (e Call Al ga ) )
B clia M A Clia 30 15000 ilie Jis 48 5a Jinnii @
A cla 50 15000 e o @
B Gles 15000 plue dilal o



Database Architecture And Design CH11

-1500  +1500

(

Transaction Table

—> insert transaction
from A to B
B

A
Account
Id Name balance
1 A 50000
2 B 10000
3 C 75000
Trans
Id Acc_from Acc _to Sm Date
1 1 2 15000 1-1-2015

Begin transaction
Insert into Trans values (1,1,2,15000,'1-1-2015");,

Update account set balance=balance-15000 where id=1,
Update account set balance=balance+15000 where id=2;

Commit;,

e da ) dsae Al e bl 3aclE J8 Cpecar caaly A8 A4l S bl Cages
oallall (ilg (A Glus (e aua) SBI Q) 360 22y Gis L s 1 i @l agdls oyl
(AdBlie Cappas (g0 Al e SN Gldlall 345 aaly Al paaa Gl aiag)
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p(sas)s ABilie (ara de gange OGN cilllall) 35V A
O s A Glia 5o 15000 aus s &5 (e (Trans Jsas 8 A55a0) Janntt g Alall 530 b

sacld agail gl (ileall e (Rollback) aaliill (gya Alilall 4l ) Jseasll Jd Joas Uadl
) Al Lalla ) calidasdl)

! Begin transaction
l: Insert into Trans values (1,1,2,15000,1-1-2015");
')'g Update account set balance=balance—15000 where id=1;

Update account set balance=balance+1500(0 where id=2;

Commit;

2 dauaal AR

(Al 50 sl e 2w SO calllall) Al Al
Gilay (s A Qlua (50 15000 avs siaw &3 ey (Trans Jsaa 8 A 5all Jiad 2w Alal) o2a 4
Oo s il o ey ((Mlie SlpeS) Sl g Uaisl) Uadd) Gigan s Bl ) 15000 3
cldarad) 3aclE b Aasd) UL Ua (uSey Lo s Al Glua ) il o (50 ol

Al Al 3 Ly dhaeys 8L 365 J8 135000 s clhlual) 3ol gsane S Al 3
e idie JB a5 o Gagiid) (e 08 ) ASal) o Lle 120000 cbluall 5ol ¢ sane grimns
clleall saa )l g senn 5 ¥ o ahalls ¢ AY Gl

/| Insert into Trans values (1,1,2,15000,'1-1-2015");
;‘ Update account set balance=balance-15000 where id=1;

Update account set balance=balance+15000 where id=2;
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Account Account
Id | Name | balance Id | Name | balance
. 1 A 50000 1 A 35000
Alelial) aladdiuly
2 B 10000 2 B 25000
3 C 75000 3 C 75000
S Al Al Al dsad) Al
Account Account
Id | Name | balance Id | Name | balance
. 1 A 50000 1 A 35000
gl gsion ) 10000 2> |B 10000
3 C 75000 3 C 75000
S AL At Al

(ACID) <L) ailad .3

Atomicity 4.t

oIl a2 oy o) 13 saaly ALSS —ildanal) 328 bl (gi- AL ¢ lial 481S 00 Casng il
bamy Agihie Joo A Ll o ALl o Jaladll sy —gal Ak s (JalSIL Lgie aalil) ay
Ayanll AL e

Consistency 4.l
S Aehsall lilaaal) 2ol b Lald ciialiie Ml S3e L de il 320l GLE il

< Cpeddiieall Badala

Isolation J !

cldanal) @l aadis oAl Al @l IS L 13) Al J8 e Sldaas aladind (Say Y 6]

Durability 4, )aiuy)
Ala (e ALl 265 ey JB5 o ety Glleal) 3206 o 6l cldarall 320 SLEN Ayl
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dadl | Al ) i ) 3) 3,
. 4dalgl) Jead) Addad) | 0N | Glad) | 3 a
daaall | Al shdl ) ABLLY | )
alay*
- - - - START | 352 | NULL 50| 341
a8l
L L
Id,
2,
acc_from,
15000, 1 K alal| 363 | 341 50| 352
Acc to,
I-1-
sm, Date
2015

35000 | 50000 | balance 1] les Juwi | 365 | 352 50| 363

25000 | 10000 | balance 2| las Juaei | 366 | 363 50| 365

. . - - COMMIT | NULL | 365 50| 366

Craliiall asadl) .5

33ale Glilars eld8 B)la) allad & LD Galiiall Al e Gl 8)aY) e aliall oSt )
i) 5ane Cildars 2ol Ay 8 Ol Aluls dpald Giadl laca sag . Ceddiasd)
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Tinme
Dimension Table

Sales
Fact Table

Hem
Dimension Table

Day ltem_Mame
[Cay Of The Week] Brand
honth Type
Cuarter Dollars_Sold Supplier_Type
Year Units_Sold
Branch Location

Dimension Table

Branch_Key

Branch_Mamea

Branch_Type

Dimension Table

Slreat

City

Province Qr Sate

Country

(Snowflake schema) 4, sl 433
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Time

Dimension Table

Sales
Fact Table

Item
Dimension Table

Supplier
Dimension Table

City

Day ltem MName Supplier_Type
Day_Of_The_Week] Brand
Manth Type
Quarter Dollars_Sold
Year Units_Sold
Branch Location
Dimension Table Dimension Table
Branch_Key
Brench_Nae
City
Branch_Type Dimension Table
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Sales fact table
define cube sales star [time, item, branch, location]:

dollars sold = sum(sales in dollars), units sold = count (*)

Dimension tables

define dimension time as (time key, day, day of week, month,
quarter, year)

define dimension item as (item key, item name, brand, type, supplier
type)

define dimension branch as (branch key, branch name, branch type)

define dimension location as (location key, street, city, province
or state, country)

Ly sldn i i)
Sales fact table
define cube sales snowflake [time, item, branch, location]:

dollars sold = sum(sales in dollars), units sold = count (*)

Dimension tables

define dimension time as (time key, day, day of week, month,
quarter, year)

define dimension item as (item key, item name, brand, type, supplier
(supplier key, supplier type))
define dimension branch as (branch key, branch name, branch type)

define dimension location as (location key, street, city (city key,
city, province or state, country))
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Invoice
Id Date City Total
1 1/1/2015 Damascus 50000
2 15/1/2015 Sweida 40000
3 Damascus 15000
4 4/2/2015 Daraa 2500
5 1/3/2015 Damascus 10000
(ST Hdandl) pas Ol
Yol 45 u0 olroaall
Invoice
Id Date Client
1 1/1/2015 X client
2 15/2/2015 Y client
Item
Id Invoice Mat Qty Price
1 1 M1 2 15
2 1 M2 5 22
3 2 M2 10 22
4 1 M3 6 30
Ol g5
Sales
Branch Month Total
Damascus Jan 50000
Damascus Mar 10000
Sweida Jan 40000
Daraa Feb 2500
Homs Jan 99000
Homs Feb 66000
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Select date, city, sum(total) from Invoice where not (isnull (date))
and not (isnull (city))
Group by city,date;,

Select date, 'Homs', sum(y) from

(

Select invoice.id as x, date, 'Homs', sum(qty*price*300) as y
From invoice, item

Where invoice.id=item. invoice

Group by date

)
Group by date;,

(IS (e o bl SQL el (e daslll bl e

date | city | Total |

oY) i el e ) Epll Jigad sy Cilidaaall (Al el

Load cldarall Joaas

3% IS8 UL Jaeat iz cillanall 3aa ) Lgiallaay Leeadlaind say Lol i) Jand ing
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e http://www.tutorialspoint.com/dwh/dwh_data_warehousing.htm
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