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O ABSTRACT 0O

E-Trade is a new pattern of selling and a new trading tool where the customer has the
ability to participate in all buying stages; the development of these stages will be
electronically (by Internet) rather than physically conducted. This method enables the
customer to access the product information and select the items to buy; so buying will be
processed automatically. The emergence of e-trade applications causes some difficulties in
dealing with database systems, and this happens when all data are stored in a horizontal
table. In this research, we suggest a method to facilitate the management of e-trade
database. This method includes dealing with the horizontal table by using normalization in
its five types. In so doing, the time of query from the normalized tables is reduced and
database management is facilitated.
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&*HR(F) G4l 3anRi e F hive g R (e 535 sall ilaslill degene o F cuilS 13

D={R1,R2} Juaill o) Jsi « F " el XY cilsleie¥) deganal Jay 5¢ R (e idiin desane R,
fsble 33 13 clbolaeY) hisy R 3

:Multivalued Dependencies and 4NF alll audaall JS&l) g 3amaiall 4palaicy) 1-3

o Al L) BaclE apenas Ayl 8 Al o )l el o s L) dpolae V) Wl Lzl
saaxial) Lalaie V1 Cipas Cagas Al Alie by aand o oS Y 3 2 5l) (amy el dllas eV s,y
O Al oy aadl) saaaiall Aplaie ) L AplieY) sda o ading 53y il adad) JSlly (MVD)asil
sanly Loal Cul€ 13 Laaly sl 8wl e e gene Gllas o (g diia o pia 535 (INF)J5Y) gadaal) S
a4l b A0S Loal Ciaat Cogas ¢ 8DMR) Jaladiall it ] 3o2sial) Aalie W) cld claeal) gyl
2oa) dal ey A Ala i e o) dal e gAY all Al S po cliall sanY dad JS IS
il 320w Lpadli Aalaie) 4l e Coyry 2l 134 cciliall G dpalae )

:(MVD) asill 3asaial) Lalaied ol ) iy pil2-3

X e dS Gm R 8 Ldadd)l AX =Y 5a)ll (MVD) asil) soasiall dpill Lolaie D ey
OS5 T B O TLT20bhw WAl GIN R e F 4dBle Al Copad 2 3R e A3 Glegana Y
Ledie 4060 (alsal) 3oat comy 43ld ¢ I aa Liadl Glagase 13,14 ohbhu aag 43l Mvie t1[X]=t2[X]
((R=(XUY)) Qs Z s

L) =1, =1,(x) =¢,(x)

LY =t.N.t, () =t, ()

.2 =t,2).t,(2) =1,(2)

Y aaxie JSaaaad X o Jsis X =Y s @l 3ias e

:ANF al) aghaal) gl 3-3

saamie Cilpalaie] 4Dk Glla Lo vie bl cdaall JCE0 Sty . ANF gl adaal) JSGI Cagpat i,
3 R aladall L culidlall o8 e Jlays Ciyay alyll adaall JEN 8 Uin (e clgd casepe e il
Glnlaey) 5 Amlill GlolieY) gaas Al F clalaeY) (e de sane ) gandyy ANF sl aaladl) JS20
R ree 2l s X ol all saxeie Gpalaie) IS dal (e 438 ((pl 32020

:(6)JSall 4 (el EMP &) Jalaiall sl oy i€

\ ENAME \ PNAME \ DNAME \
SMITH X JOHN
SMITH Y ANNA
SMITH X ANNA
SMITH Y JOHN

- oisiia Giplaie) gBANF (giay ¥ EMP ikl hhial(6)Jsdl
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ENAME=PNAME gliaasic glinlicl ;elay sa5  4NF sy ¥ EMP Dlall L dadd)

O Olaiia Gualalaie Y Jaladall 13s avndi casy ahl) addad) (S0 3831 . ENAME = DNAME

EMP_PROJECTS, Orilal) (el e Jianid a8l san aiall Aplaie ) A ) Joal
:(7)JSall sl s EMP_DEPENDENTS

EMP_PROJECTS EMP_DEPENDENTS
ENAME PNAME ENAME DNAME
SMITH X SMITH JOHN
SMITH Y SMITH ANNA

ANF liss; EMP_DEPENDENTS (EMP_PROJECTS glisdall lahial)(7) i

bl ISl Baay S 13 b)) adaall JSAI) Biay R adlall il ol Cayyall 13gd [ lag Uil
8Dl bl e adll Baaeie lalaic) angy Y adl ) AdLaYl el

: Lossless Join Decomposition into 4NF aull) aehall JS&l) ) £ luall aa Jalas 4-3

placy) Jirall)l R2=(R-Y) sRI=(X UY) AR &l hladl Jas Lase
e o Jsi ol Say o Lal) aum dpala dlley Jlaill ¢ R 3 35hdl MVD X =Y ol sausial
5 LIL[B] Apalall 3 50 LS g lall i dpalss oSy pplaladie ) Jadadidl) Julatl Ll g ym Uayt
P ofinalal) aa) 13) Lty 1Y R g bl aca Jidad (DI R1L,R2 bl o) i bl o pan )

(RLNR2)= (R2-R1) 5§ (R1NR2)= (R1-R2)

:Join Dependencies and Fifth Normal Form (ualdd) aphal) Jsill g clalaie¥) aa—4

Al Jlaill o) éom RLR2 gelalade ) Qg (SIR 8000 ladaaall Uy s aaai LI1 o L,
28 (<) 5 eplabie ) R Labaall Julat die g lua dllia 05 Y 28 V) (a8 . el s duals
(Join  clplie¥l aa e dplaiel ) Ll Mxie + cpdabaie e 3T ) el 8 @lln 05
g BNF el adaall J<0 LY Jidatll 8 35k 30 (gya0 Lild ccitia 13) 305 JD 5l Dependency)
kil el JEN s @l Alenll cilipdail) 8 dpalaeV) oda Jie daadle [las camall (o il o535 (f
R &) Lhadl e dahdl JD(R1R2,....RN) eyl dmid) dlaied ey doleal) cilipdaill & ol
¢ gluall am dpald 383 o sy R e 1 Al JS dal e il eV L R G 1 eV e 0 Capes
wal r £ Jal (e« RL,R2,...Rn <€yl ) Judail) xie

1_[(Rl)(r),l_[Rz(r),....l_[Rn (r=r

N=2 Laie JD (e dald Ala MVD i Laadls

L) lolieY) (e F desane Slicly (BNF) Gueladl poladl J<80) 3 R 3Dkell laladall o) Jsis
Aloldie) aia de gana JS dal g lad ol 13) cmlbnldeY) ana degana 5 adll Baaatall cibislaic )

gl Dlas Malliy (R 4 Saes zlike g8 Ri S ((F Jd g 30l ) F 4 JD(RI,R2,....RN)

101



S ¢yl ¢ WL Ay S aylall iy aeVsd 5yl alii ool e aaill clilee L8l

) ALaYL )l aall S Baay IS ¢ Gualdl] adad) JCEN Biay R AD]) Tadadall ()l Cay el
g laall s dpald (gias

Pkl 2 AL ey adls of LSy

Ay a ) Lebaaty UL e Jseaall oD Cgl G ) (5355 Cogm Aasladd) cliladl ¢

L) sacld olol & A gsaly i) BAss e

Abbals deyud) ) A8LRY L L) Jssasll dnlSaly liball Al oty il @

dg sty yladl) clily Ao adaill Jala Gk -5

ailatie oy 9SS0 yaie by 3ac S axdiy s Jeaa o A8 Ayl Clesbeal) (3alad Cogas
Ll lgsbiia Loponai aaiiss Ay IV 5Laill il alama cipgllaall cililal) 5228 ayeraty ol cculylla e
PO o ale S clin Basase ye 3aec Y ClliaY) Gany ollia ()5S Loy il 138 8 2

1050l Claslas
Customer information(address, shipping address, billing address,....)

el Slaslas
Product information(product name, description, size, color, price, ....)

tanllll laglaa

Order information(customer id, date of order, ....)
:(orders) Jsaall e Llias dyglhaall culilall sac 1) Zalall cilaliay) st e
kil Jalpe 4de gaain M) orders Jgasdl

order_id order_number, payment_type allowed order_date
ship_date required_date company_name shipper_phone freight
sales_tax time_stamp transact_status errloc fulfilled
Deleted errmsg paid payment_date product_id
sku idsku vendorProduct_id product_name product_description
supplier_id supplier_company_name | contact_first name | contact_last_name contact_title
addressl address2 city state post_cod
Country fax phone email sizeURL
payment_methods discountType typeGoods notes discount_avaliable
current_order logo ordersize category_name description
picture active quantityperUnit unitPrice msrp
available_size available_colors color discount price
billDate quantity total unitWieght unitsinStock
unitsinorder reorder_level product_avaliable Product_price Prduce_date
customer_first_name customer_last_name class room building
customer_addressl customer_address2 customer_city cuntomer_state | customer_postal_cod
customer_country creditcard_type card_expMo card_expYr billing_address
billing_city billing_region billing_postalcod billing_country ship_address
ship_city ship_region ship_postalcod ship_country date_entered
unitSize ranking

P Sl o3l 3 (5l
Create table orders (order_id number,
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order_number
payment_type

number,
varchar2(50),....);

Aalal) laglaall ol Baadl (ugyre e JS Camang alaee] oY gkl JISET Baay Y Jsaall 12

) (B 5y Dygria v Mg Bajaa Anlh Lead 0y5550 JS (8 LIS ol &8l IS Jng (503 IS0 5 e JS

oo leany 3aee V) Jud gl o Lgeaall (e 4l Jsaall saecl e sk Lall 1) ) s el s2c

O A3ls QAT (Ul el o ol 6f 50 e adall a S cBbaedl) 5 eV dal g s

Alsan o adaill ac ) Gl (5) 5 pcall
tJs¥) Al (ki 1-5

JLA ) us dsaall e 5y Sl e gaadl) Jie ima (A1 Aagladll 5ypall o Jsaall maay s

G DUl piay SAT ey el o Dlan ol arll (e Lo gena 328 o e cliaall pie ISV adadl)

Joaaiia Jgaay aainsins clatiially Aalal) cilagleall (L8 @llady .l WS clial clBlall' | "l

t b LS (ordersl) Jsass pasiv (3800 Glasleall a5 )dadlally dalal) cilesleall 3L (productsl)

il A1 Asjall a2y Ordersl Jsand

order_id customer _id order_number payment_type | allowed
order_date | required date | shipper_company name | shipper _phone | freight
sales_tax time_stamp transact_status errloc errmsg
deleted product_id idsku price quantity
discount total ordersize color fulfilled
Ship_date Billdate paid payment_date
aenaill 1Y) syl o gslil) productsl Jgead
product_id sku idsku vendor_productid product_name
product_descrip supplier_id supplier_company_name | contact_first name | contact_last nam
t , e
contact_title addressl address2 city state
postal_cod Country phone fax email
url Sizeurl payment_methods discounttype typegoods
notes discount_avaliabl current_order logo category_name
e
Description picture active quantityPerUnit unitprice
msrp available_size available_colors product_size product_color
produc_discoun unitWieght unitsinStock unitsinOrder reorder_level
t
produc_avalable Product_price Prduce_date customer _id custom_fir_name
cust_last_name class room building cust_addressl
cust_address2 customer_city customer_state customer_postal_co | costomer_country
d
creditcard_type card_expmo card_expyr billing_address billing_city
billing_region billing_postalcod billing_country ship_address ship_city
ship_region ship_postalcod ship_country date_entered unit_size
ranking
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s productsl Jsaall - (sl il order_id s ordersldsaal) & Gl ~Lusdl)

. product_id

S gabaal) JLAY (gaai 2-5
G date_entered a5 customer_id saec¥) of productsl Jsaall gas 4l Ll of sl
8ysaall Cagpei s Juaie Jgan A g o cang GlA QL) Zlaal e adind ¥ g ¢ and) lpany
daldie) aaid R (3 A 4y ye dia JS cul€ 13 2NF 3y R @) Llaad) ) Gua (il daghadl)
.customers2 Jsaall (s cJuatio Jyany saecyl oda Juaiil . R & b)) 2 L) e 4Ll 4l
(price, total, ship_date, bill_date, price, quantity.... ) s2c¥) of ordersl Jsaall & LS Gliis,
a5 ol g il order_id  Jsaall (bl ~lidl e s ¥ LeSly () lany Ly Laaf Ll
e by DS uss . order_details2 Jsaad) oSy Al dhall 3yl e Led (ala Jsaa
sl Johaall e 458 culibd) 32 @ maail sUPPLiErs2 Jsaall Gea auasi adldl Lalall il sladll
el ALY As ) e @il orders2 Jgaadl

order _id customer_id | order_number payment_type allowed
Order_date ship_date | required_date | shipper_company name | shipper_phone
freight sales tax time_stamp transact_status errloc
errmsg deleted fulfilled Ship_date paid
payment_date

aeshaill 45BN Adajall e sl poducts2 Jgaadl

product_id sku idsku vendor_productid | product_name
product_description supplier_id category _name description picture
active quantityperunit unitprice msrp available size
available_color discount unitwieght unitsinstock unitinorder
reorder_level product_avaliable | Product price Prduce_date current_order
Order_picture ranking note discount_available unitsize
ol ALY Uajall oo gslill customer2 Jgasd)
customer _id customer_first_name | customer_last_name class room
building customer_addressl | customer_address2 | customer_city customer_state

customer_postal_cod

costomer_country

customer_phone

custome_remail

customer_voicemail

customer_password

creditcard_type

card_expmo

card_expyr

billing_address

billing_city

billing_region

billing_postalcod

billing_country

ship_address

ship_city

ship_region

ship_postalcod

ship_country

date_entered

enhaill A5l Ada jall e gslill order_detailes2 Jgaad)

order_detail _id

order_id

order_number

quantity

discount

price

total

Order_size

idsku

color

okl A s jall oo il suppliers2 Jgaad)
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supplier_id supplier_company_name | contact_first_name | contact_last_name contact_title
addressl address2 city state post_cod
country phone fax email sizeURL
Payment_methods discountType typeGoods notes discount_avaliable
current_order logo customer _id url
F B aodadl) JSEN 3kl 3-5

o Qs ialise e ianad allowed s payment_type  of 2 orders2 Jsaal) &

Sl pabaal) JCEN 8 R 3D abadall 4 (585 sy il adaall JSAN Uik 1) ¢ anal) Logmny
da A A O SR 3 Saee Ui 8 X 058 of LB R 3 it X—A 4l dolaie) Lavie 3NF
Lalide caud 3,491 o3ay payment_type iapasll e s allowed iapasll Liag (R 3 Lyl
Jamiie Jsan & cngi AL (A wadadll JSEIL JMUA) 1aag Orders2 Jsaal) b Gulad dia o Yy Luld

shipper_phone s shipper_company_name Jalls payment_id (sl » s 41

category_name, description, sa.c¥) axi products2 Jsaall cea Laf . shipper_id gsbud & s
;A Jslaad) Lal maadl category_id (slul o Giey Juadie Jsaa (e aunss picture, active
ol A A jal) e milil) orders3 Jgaad)

order _id customer _id order_number | order date ship_date
required_date freight sales_tax time_stamp | transact_status
Errloc errmsg deleted fulfilled Ship_date
paid payment_date
okl A5 ddayal) e @Sl products3 Jgaad)
product_id sku idsku vendor_productid product_name
product_description | supplier_id quantityperunit unitprice msrp
available size available color discount unitwieght unitsinstock
unitinorder reorder_level | product avaliable | Product price Prduce_date
current_order order_picture ranking note discount_available
unitsize
goaill 4B A yal) ¢ @3LY payment Jgaad)
| payment_id | payment_type | allowed |
fesdaill AEY s jal) oo gslil) suppliers Jgasd)
\ shipper _id company_name \ phone \
aoaill BN A yal) e @il category Jgaad)
(category category _ descri picture active
_id name ption
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bl aaal) JSEY) (gadst 4-5
: Al saee) Gl Uyse) 13) ANF sy ¥ 4l a3l 3NF Gisy sl product3 Jsaall L) saselly
Aal sl saamie cibalae) JS&5 product_avaliable s Prduce_date s Product_price
product_avaliable = Prduce_date, product_avaliable = Product_price.
sl O e shud sl 8 i) Gais e g5iag product_avaliable sesd) olS 13

| product_avaliable | Product_price | Prduce_date
computer 200% 2007
computer 500% 2007
computer 200% 2008
computer 500% 2008

Ofsaall e Juasil saasie dplaie) I ) saeeY) Juaii o cang dalaie ) oda 5y Il
:J<al PRODUCT _DATE, PRODUCT_PRICE:

PRODUCT DATE
| product_avaliable | Prduce_date |

PRODUCT_PRICE
| product_avaliable | Product_price |

BaeeY) oda lily Al AU el axe & (THES jig 1ag

toualdd) adaal) JSAN (ks 5-5

Y Al claladal ) ALyl (Giladl ol gdaall KU (e Lagale llias ol cpdaladall ¢
¢l e iy Y ORDERS luly) Jsand) ol iad of LSy cllily capuail o W culilull g a1 e
Ll s canlaill Slilee g lgle Ulan Al el Jlaad) (e laits gl ()90 (0 4iolind (Sans gl
Lkl el JRl) Bk ) Gplaas ol

A i) Uil V) Ol dadad) JSEY) Jal e o121 2yl

Select order_date from orders where order_id between 1000 and 1004;
Select order_date from orders where order_id between 1000 and 1009;

e Acilye i) e dail Chla s e o Jsanll Wdlain) jodie duad HLia) a5 13S0,
ae Jal e cladlanuN) o 1wy Lids (5,10,15,20,25,30,35,40,45,50,55,60,70,80,90,100)
IS 2y ALl L) apans Lidd Cua ¢ 5l 40000 ) 10000 co by dsas IS 8 (ko) o
A 53l Jlaall o2a & corders, ordersl, orders2, orders3 Jsall s e aulaill Jalye (o da s
Uil aobl aodaall Sl amy oo apil L ahll asdaal) JSEN (Badai ol @l hanaie dpels Apalaic) Jaadls
tabl mdad) JSAL ety 53 PRODUCT_PRICEJsaall (e AUl 2Main)

Select product_price from PRODUCT_PRICE where product_avaliable="computer";

O Adlge D) (e Al clas e o Jpaaall Wil e dused L) o5 faall ity

ragull clbhad e blass (5,10,15,20,25,30,35,40,45,50,55,60,70,80,90,100)
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total records=30000

0.8r
—©— orders
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weeveeens orders2
061 —+*— orders3
—=+—= products
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tGluagilly Clalitiuy)

sdag St 13 lassy ) (records)cdiadl sae salyy alaje Maiu) adjrivn 3 3l of -1
2o Levie 5Sa Lo Sl cBla i B W Dlaia¥) i Levie S Le Q81 (a3l 050 i 405 300350
gyl N Jal (e Janl00 Slaiad)

il 4B el Gl el JISET e IS T Bina Y Jsas sa g5 orders Jsaad) dal e .2
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o 135S 0rders2dsaall cre et el 1Ly 0.0200 51 5ae 0)50 33 ordersldsaall e SeiaNy
5 PRODUCT_DATE Lillia 3 sa5) amplaill Gl ddajall ity o3 Jsaal) (e aDein) (555
2l 0.1-0.2 353ns (L) Jsaadl e i 2 DU a3l G il (e L 8T ( PRODUCT_PRICE
s

(Dbl 5l Ol ) @latie sae e g5y 3 ORDERS Jsaall e adaiudl 2 DU (31 .3
0.01 ,laie; 20000 cilatie sae o (gsing a5 et Jpanll e adaiudll o DU (a3dl (e J31 10000
30000ctatia 33e Jal (e dnsds Jyaall (e Saiadl o Gadl) (e Jlaiall Gty J8 5891 Va5 ¢ Ly
Sl ey ol s ¢ gyl JUiall 8 mite 40000 laiie e Jal e 0Sa Lo ST a3l 5 ik
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