OOA/OOD/OOP Example

See http://www.cs.toronto.edu/~matz/instruct/csc407/eg
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Introduction

This was David Penny’s research topic.

Want a (Java) program to help a software company plan
new releases of their software (340 refers to person-days):

$ java Plan features.xml Planetaria 340
xml file contains sized (in coder days), prioritized
(hi,med,low), feature requests for various products

— includes list of requesting customers with how much they want it
(1-10).

Suggest an "optimal" release plan given the available
capacity (in coder days).
Sample output

- OOD Sept 25/03 CSC407




OOA

* See ~matz/csc407/eg/ooa/index.html
* Introduction

— why are we doing this
— what is the current document for
— where did the information come from
— general points (change & XML file in this case)
* Use Cases
— what is the bigger problem
— how does this particular program fit into it
* C(lass Diagrams
— restate information from the requirements statement in UML
— (mostly you have no "requirements statement")
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multiplicity review

Point :

\. Circle

isFilled 1
colour

3.%
Polygon /
D*\ Syl /L:‘
1

From Fowler, pp 86

Sometimes detailed multiplicity has important
things to tell the reader about the domain model.

Often not..
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Features

Misleading??
1 develops
_tumm}r softwara? roduct Release
. ame: =tring \ plesignaor ;- String
-1 *

t {z=e below)

1 appliesto T4 in|plan

Feature *
icd it
shott Description
longDescription
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Employees

SizedBy 4
STNG person days

-

0.1

Employee

=

ame ;. =ting

£4

PrioritizedBy

priarity: {lovy, medium, high}

e
--

0.1
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Customer

Customers

requests

r::lEEi rability: 1..10

name : =tring
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OOD

~+  See 0od document
« David’s presentation is excellent.
* Package design
— what rationale for the package breakdown
* Main driver

— sequence diagram explaining how (one) use case is executed

* For each package

— acollection of class diagrams

important = helps in
understanding the
design

shows important methods
shows important attributes
shows association navigability
indicates how associations are implemented

indicates inheritance and interface implementation
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About Source and Javadoc

+ Javadoc is a tool that extracts comments formatted in a
certain manner and produces Web pages documenting the
details of a class design.

— See example

* To display source code, I used a tool called javaZhtml for
pretty-printing Java source to HTML.

— See example
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Experiments show..

/** Suggests a release of this software product.

*  (@param capacity number of person-days of effort available to work release

* @return a Release containing a suggested list of features

*/

public Release planRelease (double capacity) {
double inplan = 0.0;

//Sort in order of desirability somehow

sortFeatures (ReverseFeaturePlanningOrder.get()) ;
Release r = new Release();

for (Iterator i = featurelterator(); i.hasNext(); ) {
Feature f = (Feature)i.next():;
if (inplan + f.getSizing() <= capacity) {
r.addFeature (£f) ;
inplan += f.getSizing() ;

}

return r;
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Package Plan

Plan Jdoc
LALUST MISSED BATIO : double =15

HTEIn )
Ldiel lzagelin errorhbsg ;. String)

package documentation
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. Plan reader  input: Filelngput - oo CompanTy & dom:: Sottware averflove : dom:Releasze . report;:Report

maini) :
1

:
1
1
1
SI'C it erorrs: dielsage)

[

c = readFilal);

-

i

%= getSu_:ﬂware(J:

>
g

T
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

|

. 1
planned = planRelease(capacity): :

1

T
! !
averflow = planRelease(capacity*JUST_MIZSED_RATICN: 1

: | !

1 |

1 |

! subtract(planned): '

| i i ’LI

1 | 1

1 | 1

: : weriteHeader() :
I 1
| 1 I_I
1

1
werite=ummary Tablel {= planned overflow ;)

Wr'rteFeatures(plannedj:
|

Tl

i
L

sample

[]
1]
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Package Report

Report

+yeriteHeader(in : String)
+yritesummary Taklelin fl] : Featurelist)

+wytiteF estures(in title © String, in FeatureListjEf— ------ plan: Plan

-writeFeaturelin : Feature)

-weriteField(in ;. String, in width © int)

-customerDesirability(in : Feature) @ String deC STrc
I

I

! |

e |
zinterfaces Ijh‘"’__F -

dom::FeatureLi o Feature

| sample

No equivalent OOA classes

com:: Software [dom:: Release
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ood.

Package Input

jdoc src

wintefacex Testing

Filelnput <]_ e — — _ prreadFilefin filename : String) : I:c-mpam,r{ _____

+egdFilein flename : Sking) | Company rreadFlanetaria): Company

plarn:: Plan

FreadRandomi): Company

* No equivalent OOA classes
» Sequence diagram for readFile is fairly clear just
from the class description (see also Report class)

03 - OOD Sept 25/03 CSC407
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03

Package dom
For "Domain Object Model"

Coad's "Problem Domain Component"

Implements an in-memory, object-oriented data model
reflecting the OOA

Must be modified/extended to work in a program

jdoc

- 00D Sept 25/03 CSC407 ' 18




Implementing Associations

Decide on navigability

— The direction in which the association can be efficiently
navigated

« Ifyou have one object of the Left class, can you in O(n) time access
all objects of the Right class linked to that Left object.

Decide on interface for

— Navigating the links

 usually get method for 1 side, iterator for * side.
— Adding new links
— Deleting links (if necessary)

Decide on implementation

— Simple pointer to implement the [0..1] side
« (if required by navigatability)

— Array, Vector, Map, Linked List to do the [*] side
 (if required by navigatability)
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Features (from OOA)

Jk:umm}r l h’lwarﬂ" roduct

Releaze
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*

name . =tring

| app:liegim’f

t {z=e below)

Feature
icd ;irt

plesignaor ;- String

e infplan

shott Description
longDescription
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ood. jdoc src

DOM Company

Company
-InkCustomer : HashhMap Software
-InkSoftware . Hashhap e
-InkEmployes : Hashiap / +Hrpiname ..Strlng
+getSoftwarelin name) . Software . fg;ﬁ?haéﬁglr';ﬁiﬁsj
+ookupOrCreateCustomer(in name) | Customer +planHeIeas.E(in capscity : double) © Relssse
+lookupOrCreateEmployeelin name) | Emploves : i

+ookupOrCreateSoftware(in name) | oftware

<« These associations do not
‘ : exist in the OOA, but are
required by this Company-

Cust Empl . .
bl TR e rooted implementation
+(rpiname ;. String HFpIname ;- String
gi_oustomeriin name) EEmMployeelin name) Concept°
Should we add to OOA?
Maybe.
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jdoc src

zinterface:
FeaturelList

+fegtureiterator) | terator

+getlabell) - String

+hlmFegtivesiin priority) D int
+Hot2lSizing OfFFegtires(in priokity) - dolli

A AN

r——-—

Does not exist in OOA.
Introduced for
implementation

convenience. Should we
add? No.

Release

Software

s+ podesignatar ¢ String

s rpname - String

el abell) - String
+zubtract(in other © Release

Implementation
P —‘;|?

inheritance!

g =oftware(in name)

HhlanReleazelin capacity | double) : Release

Vi

|
|
|
[
|
|
|
: +etlabel) - String
|
|
|
|
[

DefzuitFeatyrel istimplemontation

Cfeaures | Wector

+addfeaturelin . Feature)
+featureterator]) ;. terator
HnUmFesturesin ) ;- int
HotalzizingOfF eatures(in ) ;- double
poortFeaturesin - Comparator)

gzubtract(in ather ;. DefautFestureliztimplementation)

== Feature

03 - OOD Sept 25/03 CSC407
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java utilzCollections

pzorlin Wector, in Comparstor

- ——=—1_

zirterfaces
javaiutilz:Comparator

+ooknparelingl D Qject, in oz Object) | int
+equalsiin ol - Qbject, in oz Object) | boole

R

FAN

1
ReverseFeaturePlanningOrder

DofzuitFeaturel istimplomontation

gall:

Heaures | Wector

raddfesturelin | Feature)
bfeatureterator) : Rerator
FnumFesturesin 7 int

kotalSizing OfFestures(in 1 double
RzortFeatures(in | Comparator)
Rzubtract(in other | DefaultFeaturelistimplementation)

-thelnstance | Comparator

+ojetl) - Comparator Cr--oaee e -
+comparelin 11 © Ohject, in 2 Object) : int

+egualz(in 11 : Ohject, in 12 ; Okject) : boolear

return thelnstance;

greater if;
17 lawwer priority

31 grester sizing

21 smaller f.ocustomerDesirability()

Software

FFpInEme ;- String

E=oftwarelin name)
Hoetlakbel) : String

FplanReleaselin capacity ; doukle) | Release o,

¢

T
1
1
1 1
1
1
1
1

soreatesy

T
I
I
|
I
I
1
I
I
I
I
: walls
I

*

T

su:ur‘tFeatures(HeverseFeaturePIanningOrder.get(E:t;.
capacity>oFar =10
for each feature
it capacitySoFar + f.sizing = capacity
add festure to Release
return Release

* Release

jdoc src

b el ____ @—Qﬂmdesignmr - String
Hoetlabel() o String
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Employees
(from
OOA)

SizedBy 4

7N person days

0.1

-

0.1

Employee

=

ame ;. =ting

£4

PrioritizedBy

priarity: {lovy, medium, high}

a7
--
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Customer

Customers (from OOA)

requests
r::lEEi rability: 1..10

name : =tring
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Feature CustomerRequest

:Eggﬁjri_ﬂimﬁ“ - Pricrity - L (rpicustomer : Customer

F plongDescription © String % plrpidesirabilty : int - - - —
rpshortDescription : String HCLstomerRequestiin £ Feature, in o Customert, in desirability © double)

Hpl=izing - double
Hichampion : Employves < ) *
LoustomerRequests © Wector champions

HaddCustomerRequest(in  CustomerRegquest)
roustomerReqguestiteratar(l ; terator %
HoustomerDesirability() © doukle.,

-

* desirability = 0 1
for each CustomerRequest cr
desirability += cr desirability f

Employee Customer
Hrpname ;- String HCrpname ;- String
Priority 1 REmployee(in name) BCustomer(in name)

Hi s int

thich : Priarity
rmed : Priarity
oy - Priority NO need tO
LprioOhi © Priority . .
[orioStr  String navigate in the
FPriarityin i int)
rcompareTolin other ; Object) : int o Javarlang:: reverse deC STC

Hequalziin other ;. Object) ; hoolean Comparable

rtostring() o Stri 1 1
e direction
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