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An implementation methodology for CALS/EC system using
IDEFO and conceptual design in logistics industry

Ki-Jin Jang, Soung-Hie Kim

Abstract

In this paper, we suggest the system analysis method that links IDEFO and conceptual
analysis. Based on the method, we propose the implementation methodology that can be used
to build CALS/EC systems in logistics industry. This paper presents data characteristic
derived using ICAM DEFinition{IDEF0) and conceptual data modeling. Modeling methadology
has been widely used for analysis and design of an enterprise information system. Further
IDEF has been considered appropriate for developing functional and database models for the
logistics environment.
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Physical Distribution Center
- Statement of account for: _

Produtt Name : computer Product # : A123
Product Maker : ABC Date-Admitted : 9-20-98
Product weight : 30 kg Date-Leaved : 9-20-98
Unit-Price ! 100

Item Code Item Amount Description Charge( XA 5 )

- 100-001 100 7} gl 1,000,000

<1¢ 4-2> AFEHF A (Product Bil)S} A

PI’OdUCt #

Product Maker
Date Admitted

) : Date Leaved
A Ceharge >
Billed - — charge
for

letm

ltem Code ftem Amount @

<223 4-3> User View and E-R Diagram of Product Bill

P ro'dv'uct‘weig ht

"~ Product
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43 Ad3AQ dolgA o2 AN 4.3.1 AE AR X( Product Bill)¢] Relation
Product bill 2 relation ¢ 2 FE &I} o] g
BFE3 #g9 AdF dlojeo)x E32 YF Y2EEL repeating group 0.2
RR2RE §FEHE BAES User view 9 TA€EC} 28] 3 product bill 2] attributes list
E-R Diagram ¢] dlo|g 29& 7)== ¥4¥ € BAsY L3 2o
g},
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Product BilK Product #, Product Name, Product:

Maker,
Product Weight, Unit Price, Date-Admitted,
Date-Leaved,
{Item-Code, Item Amount, D_.esc_r_iption,
Charge})
o] 212 repeating group({ })& X 37 WE
o]  Unnormalized relation ©Jt}. 28]
Nomalize relation 22 Ed37]  #s&A
repeating . group = Al 7 3P"J..‘ 27k A2
refation 22 S 4 Ar)
3NF : Product (Product #, Product Name, Product

Charge = product #¢} ‘item-code ol 2}EHT}.
23} item-description Z jtem-code ©] | &
|

INF OS2 jtemS. w37l 93
dependeﬁcy g AAE 249
refation o] &k

3NF : List(Product #, item-Code, Charge)
3NF : ltem(ltem-Code, Item-Amount,

partial
A 2E

Description)
Ztzh o} relation & 3NF o]}, Product bill 9
) gk 3NF relation o HE-& vha3 Zeh
1. (Product #, Product Name, Product Maker,
Prodéct Weight; Unit Price, Date-Admitted,
Date-Leaved)
2. (Item-Code, ltem-Amount, Description)

Maker,
Product Weight, Unit Price, Date-Admitted,
Date-Leaved)
INF : Detail (Product #, ltem-Code, Item
Amount, Description, Charge)
Product relation 1 A product #71 A &E& 2&
F 7] wl§d Primary Key ©]t}. Detail
relation 9§ A} primary key & product #2} item-
code & FA "l
Product = third nermal form olth. zeju}
detail & = thg diagram o] RoFE H.82 2
&g ¥33}7) WEol first normal form )T},

3. (Product &, Item-Code, Charge)

43,2 Storage Utilization Report ] .Relat_ion
Storage utilization teport & relation 22 X
g3 g 2ok
2NF : Storage (Location, Amount, Rack, Product
#, Product-Name, Product-Leaved Date)
Storage relation & repeating groups ©| ¥
=R ol INFolt}, 22]a primary key
= single . - attributé(location)o} L paitial
dependency = oYt} I2B®  storage ©
2NF ol e}, Storage relation 2 product % B oj
hidden dependencies ©|t}. Product name 3
product-leaved date &= product #¢l 2]E3}3
%t} o] dependency 9] diagram &
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Product
Name

Product

eaved Date

3NF & ©] relation & W73 3}71 943 2717
N 28 relation 0] 21},

4. (Location, Amount, Rack, Product #)

5. (Product #, Product-Name, Product-Leaved Date)

4.3.3 Product Display 2] Relation
Product display € relation 22 H@3}H
g g
2NF : Product (Product #, Product Name, Product
Maker, Unit Price, Product Weight,
Date-Admitted, Date-leaved, Location)
o] Relation & second normal form °©|c}. o}
Al A location ©f amount & AA 7]
-9 hidden dependency 7} 9T}, O] transitive
dependency 2 A A3t 2704 3NF #AE
gdshd g3 2o
6. (Product #, Product Name, Product Maker,
Unit Price, Product Weight, Date-
Admitted, Date-Leaved)
7. (Location, Amount, Rack)

4.3.4 Vehicle Report 2] Relation
Vehicle report & relation 22 X JA3lH o

7 2.
Vehicle (Vehicle-ID, Vehicle Phone, {Product #,
Product Name, Location, Procedure} )

o] Z1 & product 3 1. 3l repeating group

o] ZA&7] WlF} unnormalized relation ©f
9t} Repeating group < A A3A o3
22 relation 2&0| =E5E.

3NF: Vehicle(Vehicle-ID, Vebicle Phone)

INF: Product(Vehicle-ID, Product #,

 Product Name, Location, Procedure)

product = INF o]t} Vehicle report ol A
product date = product #°l 2} Z5] 3 vehicle-
IDolE &38R 7] WE) INF ot o]
FEAA JEFALE  AAGHE 29
relation ©] A FA &

3NF: Product( Product #, Product Name,

Location)
3NF: Treatment( Vehicle-ID, Product #,
Procedure )
o] A= 3NF O]l vehicle report 2] &
Ag FAsHE og3 2o

8. (Vehicle-ID, Vehicle Phone)
9. (Product #, Product Name, Location)
10. (Vehicle-ID, Product #, Procedure)

4.3.5 Customer Order Report 9 Relation
Customer order report 2 relation &8
datd o got
Customer (Customer No., Customer Name,
Customer Address, Customer phone,
Order No., Order Date, Promised Date,
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Product #, Description, Unit price,
Quantity ordered )
Customer = repeating group ©| £#3}7] u)
) unnormalized  relation 7} At
Repeating group & AASIA toga 22
relation 2 20| £& €}
3NF: Customer (Customer No., Customer Namg,
Customer Address, Customer phone)
INF: Order {Order No., Order Date, Promised
Date, Product #, Description, Unit
price, Quantity ordered)
order = INF ©|t}. ©] Order = product #°l|
Jdestx Foeme INFolth REHA 9
z BAS AAST 2749 relation o] L}E}
v}, |
3NF: Order(Order No., Order Date, Promised
Date)
3NF: Product(Product #, Description, Unit price,
Quantity ordered)
olZ BAE 3NF 0] customer order report
o gAE FASHE 53 2o
11.(Customer No., Customer Name; Customer
Address, Customer phone) '
12.{Order No., Order Date, Promised Date)
13.(Product #, Product Name, Unit price,
Quantity ordered)

ri
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