CS-489 Software Engineering - Implementation October 21, 1998

Mapping Designsto Code (Ch. 23) Iterative Incremental Devel opment

¢ Rush to code produces “brittle” systems

¢ The design should produce aframework in o - - ~~e
which the implementation will live

+ Many detailed problems will be introduced
in the coding phase, so expect them
— iterations between Design & Impl. are common

+ Exploratory programming is useful to
discover workable designs, but is not Impl.

Implementati
and Testing|

Autematic Code Generation Refer are suggested by associations & navigability

public class SalesLineltem
public class SalesLineltem

‘ iblic SalesL_ineltem(ProductSpecification spec, int qty);
pu o ) public Sales ineltem(ProductSpecification spec, in{ qty);

public float subtotal(); simple attributd™

", | public float subtotal();
private int quantity; o .
! et wens

“o| private ProductSpecification prodSpec;
¥ L

<] ProductSpecificatior N ProductSpecificatif
Salesl ineltem R SalesL ineltem 5
L description : Text " | description : Text
quantity : Integer D Lby price : Quantity quantity : Integer Described-by Oy price : Quantity
* . 1| upc: UPC 1| upe: UPC
subtotal() : Quantryl- subtotal() : Quantit)

C'tor args come from the create(spec, qty) msg to SalesLineltem

3 4

Role may be used to generate instance variables @E‘ methods from collaboration diagrams

public class SalesLineltem
[new sale] 1a createk
terltem(upe,
enterltem(upc, &) <t 3: makel ineltem Y sae
private int quantity;
private ProductSpecification prodSpec; 2: spec i= Tec,f,caﬁon(u o 3.1: create(spec, q
1.1a created)
Product
3.2: add(s|
Catalog )

ProductSpecificat}
SalesLineltem Si: SalesLinelt
1| description : Text

Described-byo 2.1: spec := find(ugc)

quantity : Integer price : Quantity
b
Product SalesL ineltey]

Specificatiof

*
subtotal() : Quantily’

Role name used in
attribute name.

prodSpeaipc : UPC
<]
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Cogde to Accompany Diagram

¢ Message 1:
o if (isNewsale())
sale = new Sale();

¢ Message 2:
« Product Speci fication spec =
new prodCat al og. speci fi cat on(upc);

¢ Message 3:
« sal e. makeLi nel ten{spec, qty);

¢ Putting it all together:

October 21, 1998

TherenterIltem() Method

1: [new sale] createq)

enterltem(upc, Gity) 3: makel inel tem(spec.

' public void enterltem(int upc, int qty)

- {
% if (isNewSale() ) { sale = new Sale; }

Prod(ictSpecification spec =
prodCatalog. specification(upc);

sale.makel inel tem(spec, qty);
}

A new method has emerged ‘

TheisNewSale() Method

+ Consider the following code alternatives:
o if (isNewsale()) ...
« if (sale == null) ...

¢+ sal e may only benul 1 thefirst time through

private bool ean i sNewSal e()
{ return (sale == null ||

sal e.isConplete());
}

+ More robust design

Adding Containers...

public class Sale Sale

{ date : Date N
isComplete : Boolpan SalesLineltem
time : Time -

private Vector Ccn‘a‘"sl %] Quantity : Integer

} °© becomeComplete() 1 &
makeL inel tem() ;| subtotal)
makePayment()
total()

A container class is nec to
maintain attribute visibility td all the
SalesLinel tems.
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ang®Adding Objectsto it!

linelt ( new Salest | q

public void makeL ineltem(ProductSpecification spec, i
iy}

wpe, G ] 2 makel ‘ “")’T;l\
POST - Sdle

1
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ible Order of Implementation

\PO

address : Address
name : Text

F‘rnduclSpec\f\cg

description : Text

addsale()

date : Date

isComplete : Boolan
Captures | time : Time —Contain ! ey - rteger
endSale() 1 1 [ becomeComplete(; E
enterltem() i subtotal()
makePayment() Jlsosipatitht
total()
< 1
L eted Payment
Paid-by
| amount : Quanity

12




CS-489 Software Engineering - Implementation

October 21, 1998

Class Payment

package post;
inport java.util.*; /1 for Hashtable, Vector
public class Payment
{ /I instance variable

private float anount;

/'l constructor

public Paynent (float cashTender ed)

{ armount = cashTendered; }

Il accessor fn.

public float getAnount()

{ return amount; }
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Class ProductCatalog

public class Product Catal og
{ private Hashtabl e product Specifications =
new Hasht abl e();
public Product Catal og()
{ ProductSpecification ps =
new Product Speci fication(100, 1, “prod 1");
product Speci fi cati ons. put (new | nteger (100), ps);
ps = new Product Speci fication(200, 1, “prod 2");
product Speci fi cati ons. put (new | nteger (200), ps);
}

publ i ¢ Product Speci fication get Specification(int upc)
{ return (ProductSpecification)

product Speci fi cations. get (new I nteger(upc));
}

} 14

Class POST

class POST
{ private Product Catal og product Catal og;
private Sale sale;

publ i ¢ POST( Product Cat al og cat al og)
{ productCatal og = catal og; }

public void endSal e()
{ sale.beconeConplete(); }

public void enterlten(int upc, int qty)
{ if (isNewsSale()) sale = new Sale();
Product Speci fication spec =
product Cat al og. speci fi cation(upc);
sal e. nekeLi nel ten(spec, qty);

Class POST (cont.)

public void makePayment (f| oat cashTendered)
{ sal e. makePaynent (cashTendered); }

private bool ean i sNewSal e()
{ return (sale == null) || sale.isConplete(); }

} /1 end of class POST
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Class ProductSpecification

public class Product Specification

{ private int upc = 0;
private float price = 0;
private String description = *“";

publ i c Product Specification(int upc, float price,
String description);
{ this.upc
this.price
this.description

upc;
price;
descri ption;

}

public int getUPC() { return upc; }
public float getPrice() { return price; }
public String getDescription() { return description;

} 17

}

\C>§Sale

class Sale

{ private Vector lineltems = new Vector();
private Date date = new Date();
private bool ean isConplete = false;
private Paynent paynent;

public getBal ance()
{ return paynent.getAmunt() - total(); }

public bool ean i sComplete() { return isConplete; }

public void makeLi nel t em( Product Speci fication spec,
int qty)

{ lineltens. addEl enent (new Sal eLi nel ten(spec, qty));

}
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\>§ Sale (cont.)

leb|IC float total ()
float total = O;
Enuneration e = lineltens. el ements();
whil e (e.hasMreEl enents())
{ total +=
((SaleLineltem) e.nextEl enent()).subtotal ();
}
return total;

}

public void makePayment (fl oat cashTendered)
{ paynent = new Paynment (cashTendered); }

} /1 end of class Sale
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\>5 Salelineltem

cI ass Sal eLineltem
private int quantity;
private Product Specification product Spec;

public Sal eLi nel t en( Product Speci fication spec,
int qty)
{ product Spec = spec;
quantity = qty;
}

public float subtotal ()
{ return quantity * productSpec.getPrice(); }
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Class Store

class Store
private ProductCatal og product Catal og =
new Product Cat al og();
private POST post = new POST(product Catal og);

public POST get POST() { return post; }
}

Domain classes only, no user interface code (too involved)!
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Endbof Phase 1 for POST System

Next:
Development Cycle #2
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