o Deaig_ning
Relational
Database

Systems

= [eclpm ralaikomal

Si— databases fuat e
solld ripht Troam (&
KEAT

v Umdlerwtnmd hiow 1o LHes
Microsof L 1echnokodes

In professlenal
database deslgn

Rebecca M. Riordan






* 4+

66

LT

0&



# " '
[ * |
!
1 Pl "
| '
) 8
!
)
0> % ?
!
" 1
!
| I
4
* )
| B |
) !
) &

!

P

7= ' |
| | (

(!

*+



!
| |
*7 =
!
"
() !
*+’ *
! 3
& |
)3 !
!
( 7
!
|
! !
2
3
)

9D



Database System

The application consists of forms and
reports with which the user interacts

!

The database engine is
not part of the database

!
R

N~

The database contains
the physical
implem entation of the
schema and the data

N

F 3

The database
schema describes
the data model
lo lhe dalabase

The data model
is a conceptual
description of the
problem space

T

(The problem space is a well-defined part of the real worla
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Data Definition Environm ent Front-End Developm ent
Microsoft Access Microsoft Access
Visual Database Tools Visual Basic
Microsoft Query HTML
SQL Enterprise Manager ASP
Data Access Object Mode
ADD
DAQ et
DACODBCDIract
RO
Database Engine
Microsoft Jet SOL Server
Database Engines
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Data Access Object Models
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Tupls Aftribute
SupplisstMame CompangHams Product-Productlame UnitPrice:Currancy #=— Haading
LLeka Teading Sngaporgan Hokkien Fnad Mag 14,00
Cooparaliva de Quesos Las Cabras’ Gueso Cabrales $21.00
meaw Forini .01 Mozzarels di Gigwanni §34.60
=day. Male Manjimup Ured Apples 5300
Mayumis Tody §325
Mew England Seafood Cannary Jack's Maw England Clarm Chowder $9E5  —Body
My Crlpans Capan Dehights Lowirsaana Frary Hol Pepges Sauce §21.05
Eday, Mate Manjimup Dried Apples 5300
Miry Olpans Capan Delighls Loursana Frary Hol Pepges Sauce §21.05
PH Hnackebead AR Gustals Kadckebnid £1.00
Pagla Buttini gel. Rirnoh Anighy §1550
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B Member Details | _ (O] x|
Courlesy Tithe: | 1'|
Given Name: |
hiddle Mame[z]: I
Family Hame: I
Degrees & Titles: |
Company Name: |
Care OF: f
[E Address as Alin;

Apantment Mumber: I AP0:
Building Name: | Floor:

—

House Mumber: I House Suffis: i

Street 1: |

Street 2 |
Citye: I Subtuirb:
State or Province: | Countiy
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Orders

OrderlD| Customer | SalespersonID| OrderDate |
10248 Yins et alcools Chevalier 5 04-Aug-94
10249 Toms Spezialititen 6 05-Aug-24
10250 Hanari Cames 4 08-Aug-M
10251 Yictuailles en stock 3 08-Aug-94
10252 Suprémes délices 4 08-Aug-94
Employees
EmployeelD | LastName | FirstName | Title |
1| Davolio Mancy Sales Representative
2 Fuller | Andrew Vice President, Sales
3 Levering Janet Sales Representative
4 Peacock Margaret Sales Representative
5 Buchanan | Steven Sales Manager
& Suyama Michael Sales Representative
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Taly I [Duaniity]
10%8 Bachangn Slewn | MLATS3 3853 La maigon dase Sanquatch Ale 10
10607 Bochanen Stesan 100793 3853 Sl i lot Markang Wz zatilly & Gararifi 12
W14 Bacharan Sewn 100797 3653 Save-aelot Markels Taanve keken 0
10437 Cullahan Lais |0y 344 Wt Harkky Fanh Pashid 15
10383 Cullahan Lt 35T 48 Argund the Ham Kainb a
10773 [l Marcy S0 ST Emst Handel Gorqenzols Telng il
10325 Duwided Narey L9 5557 Fareghch Edgan Weizzatidla & Greisify 40
10773 Dwvolsa Marcy o feer Emst Handel Fhgngriy Hloslertier 7
10992 Duided Marecy S92 55T Thie Beg Chairiie Wiz zatily & Gureiifs 2
102 E Duvoded Nary N9 55T Rancha grnds Fimoh Angala 20
10727 Faler Arcdres Ay 357 Regguan Casedici Gracchi di nonng Shce 10
10727 Feler Andiew BA9Z 3457 Fegyuan Casedo Faclme Courdivask 10
10547 Kng Fohed 120 ABS Piccodn urd meha Guanird Farddstica 1
10E42 King Riohet 1294 465 Eafreiiril Lwlin Eai Rmiredyd SCordd ;0
10522 Kng Robi 1254 465 S Siiel Ipans G L 18
T0EEE: Laswring Juras] LN 36 Ardonsg Worara Taguena Sarqaparean Hoklosn Fed Mas 20
10855 Lasivioig Jarwil AN92 33E il orved Worated Taguinia Chang a
T0ELd Laswring Lures] LN 36 ‘Wislngton Impan sdoes Speganld 21
10554 Pracock Matasd SA93SITE Cmdes Faialacan Tar b Sucra b 1)
10554 Pracock Matgis A9 SITE Ot Faialachan Turabitd a
T Sapama M husl MATES 428 Lorsnams Png Redsart  Padh Pashies 3
103EE Saparim Mehisl 10793 428 Do Wiandimic Kish Gorganzola THno =0
W Sarama Machasl  TWATE3 405 Hurgry Coel AlkMight Cocers Lakkakioagn £
V0271 Saparrim Mehisl 10752 4228 gt Rad Boai & Ak Getist pec )
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| Predediamn [ Guantity|
10352 Bathanan Stisan La mharkon 8 Sagquatich Ak 10
10E07 Bachanan Stean 100795 3853 S e lot Markwts Wazzatili & Gereini 12
10714 Bachanan Steesn 100798 3553 Ervi- e lot Warkang Zawniiw kiakan =
+
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Customers relation

CustomeriD | CompanyName [ Phone
ALFKI Alfreds Futterkiste 030-0074321
ANATR Ana Trujillo Emparedados y helados | (5) 555-4729
ANTORM | Antonio Morena Tagueria | (6) 555-3932
AROUT Mround the Hom (171} 5557788
BERGS Berglunds snabbkdp 0921-12 34 65
Invoices relation

OrderlD | CompanyName Phone

10952 Alfreds Futterkiste 030-007 4321
10952 Alireds Fulterkiste 030-0074321
10625 Ana Trujillo Emparedados y helados  (5) 555-4723
10625 Ana Trujillo Emparedados y helados  (5) 555-4729
10625 Ana Trujillo Emparedados y helados  (5) 555-4729
10856 Antonio Moreno Tagueria |(5) 5553932
10558 Around the Horn (171) 555-7758
10558 Around the Horn {171) 555-7768
10558 Around the Horn {171) B55-7758
10558 Around the Horn (171) 555-7768

10572 Berglunds snabhkip
10875 Berglunds snabbkdp
10875 Berglunds snabbkop
10875 Berglunds snabbkdp

09211234 B5

0921-12 34 BS
0921-1234 B5
0921-12 34 BS
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Products relation

ProductD | ProductName [ UnitPrice

11 Queso Cabrales $21.00

14 Tofuy $23.25

22 Gustaf's Knackebrsd $21.00

41 Jack's Mew England Clam Chowder | §9.65

42 Singaporean Hokkien Fried Mee | $14.00

51 Manjimup Dried Apples $53.00

57 Rawioli Angelo $19.50

85 Louisiana Fiery Hot Pepper Sauce $21.05

66 Louisiana Hot Spiced Okra $17.00

72 Mozzarella di Giovanni $34.80

Orders relation

OrderlD | ProductName

[ UnitPrice | Quantity| OrderDate

10248 Singaporean Hokkien Fried Mee
10248 Queso Cabrales

10248 Mozzarella di Giovanni

10248 Tofu

10249 Manjinup Dried Apples

10250 Manjinup Dried Apples

10250 Louisiana Fiery Hot Pepper Sauce
10260 Jack's Mew England Clam Chowder
10251 Ravioli Angelo

10251 Louisiana Fiery Hot Pepper Sauce
10251 Gustaf's Knackebrad

§0.00
§14.00
§34.60
§16.60
§42.40
§42.40
§16.80

§7.70
§15.60
§16.60
§16.60

10
12

04-Aug-94
04-Aug94
04-Aug94
05-Aug94
05-Aug94
08-Aug94
08-Aug94
08-Aug-94
08-Aug-94
08-Aug-94
08-Aug94



EmployeelD | TitleOfCourtesy | FirstName | LastName | Title

1 Ms. Mancy Davolio Sales Representalive
2 Dr. Andraw Fullar Wice President, Sales
3 Ms. Janet Leverding  Sales Representative
4 Mrs. Margarel  Peacock  Sales Representative
5 Mr, Steven Buchanan Sales Manager

EmployeelD | FullName
1 Ms. Nancy Davolio, Sales Representatine
2 D, Andrew Fuller, Wice President, Sales
3 Ms. Janet Leverling, Sales Representative
4 Mrs. Margaret Peacock, Sales Representatie
5 Mr. Steven Buchanan, Sales Manager

% , # & #

TitleOfFCourtesy & " " & FirstNane & " " & LastName & _
", " & Title

Function Get Last name(Ful | Nane) As String
Dimlastname As String

"strip off the Title

| astnane = Left(Full Nane, InStr(Full Name, ",") - 1)

"strip off the TitleO Courtesy

| ast nane = R ght (Il astname, Len(lastnanme) _
InStr(lastnanme, " "))

"strip off FirstNane

| astnane = Right(lastnane , Len(lastname ) -
InStr(lastnane , " "))

Cet Last nane = | ast name

End Functi on



SELECT St udent

OR Peri od2
OR Peri od4
OR Peri od6

%

SELECT St udent

| D FROM Enrol | nents WHERE Periodl = "Bi ol ogy"
= "Bi ol ogy" OR Period3 = "Biol ogy"
= "Bi ol ogy" OR Period5 = "Bi ol ogy"
= "Bi ol ogy";
2 ! B
I D FROM Enrol | ments WHERE d ass = "Bi ol ogy";
Enrollments relation
Filamn | LasiHame | Foiodl | Peied? Frledl | Fodudd | Pebeds | Peoileli
1 ligrcy Dl Bakgy Fresch Ergiith Piriary Chemiwiny Payucy Educsiian
2 e Fuibii Prpiic i Bl d BvDogy Frifich Efsgicih Lhamalig Haliry
3 Jani Lisifing  Propiecal B Broogy Friich Eregirih Chamaj HaLory
4 Wagaw  Peacsck  Fanh Physical Educ i Hitay Ereirih Esclogy Chiruglry
& Sle=sn Bucharan  Balagy Frech Pryseal Ecucs bidtary English Chprantry
E Ml Suyanma  Fanh Fhysical Educa Budogy ity Enghsh Chirasiry
7 Reken K Hfory Fresch Erghth Brakigy Chemsing Payuca Educabion
& - H
Enrollments relation
StudentlD | FirstName | LastName | Period | Class |
1/ Mancy Davolio 1| Biology
2| Andrew Fuller 1| Physical Education
3 Janet Leverling 1 Physical Education
4 Margaret  Peacock 1 French
5 Stewen Buchanan 1 Biology
B Michael Suyama 1 French
7 Rnheart King 1 Histnry
1 Mancy Davolio 2 French
2 Andrew Fuller 2 Biology
3| Janet Leverling 2 Biology
4| Margaret  Peacock 2 Physical Education
a| Steven Buchanan 2 French
B Michael Suyama 2 Physical Education
7 Robert King 2 French
1/ Mancy Davolio 3 English
2 Andrew Fuller 3 French
( # -
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Lossless Decomposition
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OrderlD | OrdorDate | RequiredDate | yHame Address [T City [ PestalCode |
10248 Ddfug iy 01-Sap-24 Vins of alcocls Chovalior 53 rup da Abbaye  Reims £1100
10289 (E-Rup 16-Sep-4 Toms Spezalialen Luigensle 48 Winsles 40T
10230 OSAug sy O5-Sep-2d Hanani Carnes Rua do Pago, &7 Rio de Janeiro 05434875
061 Rt (5-Sap-24 Wictuailas &n stock 2. e du Commietca Lyon [EEL]
10252 O6-Augtd 05-Sep-94 Suprimes délces Bouleward Teou, 255 Charlens B-5000
* % /
Customers relalion
CustomerlD | CompanyHama [ Addres [ Ciy [PostalCoda
ALFK] Alfreds Fullefisie Cibore 1. 57 Balin 12203
AMATR Ana Tryjills Emparedados y helados Asia de la Constitucidn 2222 México DF 08021
ANTOM Ardorio Morenn Taquania Matadsos 2312 Mizico DF  DE023
SROUT Arourd thia Harn 120 Hanowar 59 Londom WAl 10P
EERGS Baerglunds snabbbap Barguwsvagen B Lided S-058 22
Invoices relation
OrdoddD | CustomerdD | OrderDato | RequiredDate
10243 WINET B34 9134
10243 TOMSP B/SA S16AY
10250 HANAR BEA A58
10251 WVICTE g Q58
10252 SUPRD B33 =0T
+ 0 1'2 "
% !
> &
Candidate Keys and Primary Keys
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& @ D &
L & > M 2
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CategorylD [ CategoryName | Description |
1 Beverages Soft drinks, coffees, leas, beers, and ales
2 Condiments Swael and savory sauces, relishes, spreads, and seasonings
3 Confections Desserts, candies, and sweel breads

4 Dairy Products  Cheeses
5 Grains/Cereals  Breads, crackers, pasta, and cereal
B Meat/Pouliry Prepared meals

7 Produce Died fruit and bean cund
B Seafood Seaweed and fish
v , 3+ - # 4, 3+ 5
& 3 ! ! 3
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CategorylD

CategoryName

Description
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1 | B
= 0& @ @
1 | 1 =
OrderlD | Customerid | OrderDate | Hems [ OrderTotal_|
1 CACTU 1789 3 Zaanse koeken, 1 Tane au swtre £39.70
2 BSBEV 1500 4 Mozzarella di Girvanni 13920
3 SUPRD 572099 3 Ramali Angelo, & Talu $198 06
3
!
1 0(
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) = |
! 1
| ) 1
ol
| | 1
1 / 1
I .
| 1 1 | F=(! >
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Dhomis Cabealen 4 Tehu 3 Risnh Bngels 1o [1]
Lowssana Faary Mot Popper Saece F ] ] 1] o

Drdoril | Corstnmaedil | humi [ Oyl | e | Qg2 Itamd Oty | Ml | Dty | Mom | OeyS
| ANTON 1] [¥]
2 BLaLE

# #
@ N '
= #
@ A & 2
D ! 2
Product [ Year| Targaan [ Actuallan | TargetFeb | ActualFeb | Targetiar] Actualidar
Areseed Syrup 1928 §1000.00 $§1,300.00 #0.00 000 000 wom
Chin 1958 JA000.00 §2,000.00 0.0 000 $0.00 0o
Chang 1999 5300000 $800200 $0.m 000 $0.00 m
Ched Arqor's Cajun Seasoning 1999 §T 00000 &7 300000 §0.00 $0.00 $0.00 .0
Chef Arton's Gumbao M 1999 8300000 323100 §$0.m $0.00 $0.00 wm
$
|
! ! ! !
@ R! ) L4 > * >
| * > |
ProduciName | SupplierName | CategoryName | SupplierPhoneNumber |

Chai Exotic Liquids Eieverages (171) 5552222

Chang Exotie Liguids Bevirages (171) 555-2223

Aniseed Syrup E:=otic Liguids Conduneris (171) 555-2222

Chef Anton's Cajun Seasoning Mew Crlasns Cajun Delights  Condimerds (100) 555-4822

Chaf Anton's Gumba Mix MNew Qilgans Cajun Delights  Condemants (100) 555-4822

% %
( @ 9

Products relation

ProductlD | ProductName | CategoryName
1 Chai Beverages
2 Chang Beverages
3 Aniseed Syrup Condiments
4 Chef Anton's Cajun Seasoning  Condiments
5 Chef Anton's Gumbo hix Condiments

Suppliers relation

SupplierlD | SuppliertName | SupplierPhoneNumber

1 Exotic Liguids (171) 555-2222
2 Mew Orleans Cajun Delights (100) 555-4322
3 Grandma Kelly's Homestead (313) 5555735
4 Tokyo Traders (03) 35555011
5 Cooperativa de Quesos Las Cabrag’ (985) 553 75 54
6 Mayumi's (08) 431-7877

7 Pavlova, Ltd, (03) 444-2343

& Specialty Biscuits, Ltd, (161} 555-4448
9 PB Knickebrad AB 031967 65 43

& . #
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SupplierlD | Address | City [ Region ] PostalCode |
1 49 Gilben St Landon EC1 45D
2 P.O. Box 755934 Mew OHeans LA 70117
3 707 Oxford Rd. Ann Arbor MWl 48104
4 85 Sekimai Tokyo 100
5 Calle del Rosal 4 Cviedo Agturiag | 33007
5 92 Setzuko Osaka 545
7 74 Rose 51 Malbourne Wictaria | 3058
5 29 King's Way Manchastar h14 GSD
9 Kaloadagatan 13 Gileborg 5-345 67
10 Ax. das Americanas 12.880 S350 Paula 5442
11 Tiergarienctraila 6 Berlin 10785
12 Bogenallee 51 Frankfurt E0439
13 Frahmredder 1122 Cuxhaven 27478
14 %iale Dante, 75 Ravenna 48100
15 Hatlevegen 5 Sandvika 1320
16 3400 - 8th Avenue Bend OR a7101
17 Brovallavagen 231 Stockholm 5123 45
18 203, Rue des Francs-Bourgeois  Paris 75004
12 Order Processing Dept. Boston WA 02134
20 471 Serangoon Loop, Suite #4402  Singapore 0512
21 Lynghbysild Lynghy 2800
22 “farkoop Zaandam 9908 77
23 Yaltakalu 12 Lappeenranta 53120
24 170 Prince Edward Parada Sydney NSW 2042
25 2960 Rue St. Laurant Martréal Gugbes |HIJ 1C3
( "
|
! ! !
) |
@rT *
!

OrderlD | CompanyName | Region | Salesperson |
10389 Bottom-Dollar Markets BC Margaret Peacock
10290 Comércio Mineiro 3P Laura Callahan
10347 Familia Arguibaldo 3P Laura Callahan
10386 Familia Arguibaldo 3P Laura Callahan
10423 Gourmet Lanchonetes Sk Laura Callahan
11061 Great Lakes Food Market  OR Michael Suyama
10528 Great Lakes Food Market  OR Michael Suyama
10785 GROSELLA-Restaurante DF MNancy Davolio
102668 GROSELLA-Restaurante DF MNancy Davolio
10253 Hanari Carnes Rd Janet Leverling
10925 Hanari Carnes R Janet Leverling
10981 Hanari Carnes RJ MNancy Davolio
11052 Hanari Carnes R Janet Leverling

10415 Hungry Coyote Import Store | OR
10375 Hungry Coyote Import Store | OR
10394 Hungry Coyote Import Store | OR

Michael Suyama
Michael Suyama
Michael Suyama
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CompanyName | Address City | Region| PostalCode |
Alfreds Futlerkisie Obere S 57 Bedin 1220
Ana Trujille Emparedades y helades | Avda. de la Conslaucidn 2222 Mexico OF. Q=021
Antonio Morano Tagueris Mataderss 2312 Bdxico O.F. 0e023
Argund the Hom 120 Hanmver Sn London wad 10P
Berglunds snabbkop Bemguavagen § Luled 545812
Elsuer See Delkstensen Forsterstr. 57 Bannheirn GE30G
Elondal pénz o fils 24, place Kléhear Strashoury B7O00
Bihde Cormdas preparatas CF Araqud, 67 Bladnd 2801213
Bom app’ 12, me des Bouchers Barsaille 12003
Bottam-Diallar Markats 23 Tsawassen B Tsawassen  BC T2F Bhid

+ #
@@
4 .
' !
! # !

CompanyName I Address I City | Regien
Bottom-Diolls Markels 23 Toawassen Bbvd. Teawasien BC
Camducin Mrsirg A o Lusiadas, 23 ShaPaulp  EP
Farmiba Auguibaldae Rua Orde, 52 Sd0 Paulo =P
Gourmet Lanchoneles & Brasil, 442 Camwrgs P
zraal Lakas Food Marke) 2732 Baker Elvd Eugens aRr
GROSELLA-Restaurante 3 Ave Lot Palos Grandes Carazas CF
Hanan Cames Rua do Page 67 Fio ce Janeira R
HILARICIN-Abaslos Camera 22 con Ave Carlos Soublette #8385 San Cristdbal Tachea
Hungry Ceyete Impad Stare Cay Certar Plaza Elgin oR
tslard Trading Gardan House Cowes Isln o \Wigh

iy | Wegian | PostalCode
Tsawassen BC T2F End
540 Paulo =R 054524043
Sda Paulo Sp DE4424030
Camgrigs SP D4EFE-T30
Eugars aR Gr40GE
Caratas OF 108
Rin da Jangira R.J DE4E4.878
San Cogldbsd  Tachea 502
Elgin aR e
Cirwes File of Wight  FOGE TR
#
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SupplierlD | Supplierame | ProductlD | Quantity | UnitPrice |
5 Cooperativa de Quesos ‘Las Cabras' 11 12 §14.00
14 Formanggi Fortini &1, 72 5 $34.80
20 Leka Trading 42 10 $380
B Mayumis 14 9 §18360
24 Gday, Mate a1 a0 54240
# * #
L* & 4 & M L* > 4 & M
aa@
SupplieriD
ProductID
— Quantity
—- UnitPrice
SupplierName
ProductID
# # 0 1'17
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