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CSC 309 Lectue Notes Week 2

General Design Principles
High-Leve Design Patterns
Examples of Design Dewation
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|. Milestone and other Avaexamples:
A. www:.../309/exmaples/milestone?2

B. www..../309/exmaples/miscya
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Il. What is design?

A. Abstraction of implementation.
1. Abstraction meangings get |eft out.

2. Simply put,
design leges aut method code bodies.

3. This is an wer simplification.

4. There are sexal levels of design.
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What is design, cont’d

B. Levels of design abstraction.
1. Packaging Design
a. Largest modular units.

b. Pkg names, descriptions, communication.

c. Separate applications and servers.
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What is design, cont’d

2. Abstract Class Design
a. Classes added to packages.

b. Class names, descriptions; no contents.
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What is design, cont’d

3. Mid-Le vel Class Design
a. Add methods and data fields to classes.

b. Method and field names, descriptions; no
method signhatures or concrete data reps.

c. Define class inheritance.



CSC309-S15-L.2 Slidé

What is design, cont’d
4. Detalled Class Design
a. Add full input/output signatures.

b. Select concrete data representations.
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What is design, cont’d
5. Functional Design
a. Add pre- and postconditions to methods.

b. Define control flav among methods.
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What is design, cont’d
C. At ary levd, apply suitable patterns.

D. We'll start with two patterns:
1. "Model/View/Process".

2. "Information Processing Tool".
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Ill. What is a design pattern?

A. From architect Christopher Alexander:

"Each pattern describes a problem which
occurs oer and over agan ... "

B. The same applies to software.

C. For software, notation is design diagrams,
code templates, step-by-step descriptions.
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V. The MVP pattern

A. Separate core processing from GUI and
underlying support.

1. Modelis directly traceable to abstract spec.
2. Viewis concrete GUI.

3. Processs underlying support.
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MVP, cont’d

B. Correspondence between models and com-
panion views.

1. There Is typically aanonical view.
2. May also be additional views.

3. Both model and v classes are directly
traceable to requirements spec.
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MVP, cont’d

C. General diagram of MVP ...
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MVP, cont’d

1. Figure shows data members and methods
for abstract Model and Mreclasses.

2. Defined in 309 Ja dass library.
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V. "Inf o Processing Tool" pattern
A. Used to layout high-iesl packaging.
B. In conjunction with MVP.
C. Applies to 309 applications specifically.

D. Major functional groupings consist of a pair
of model/viav packages.
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Top-Level
Model Package

Functional
Model Package
A

Top-Level
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Top-Level
View Package

Functional
Model Package
N

Companion
View Package
A

Companion
View Package
N
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E. IPT pattern info sources:
1. The organization of the top-level GUI

2. The organization of the end-user require-
ments scenarios

3. Modular organization of the abstract
Java/UML model
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VI. Calendar Tool example from 308.
A. Similar in size, scope to 308/309 projects.

B. We'll continue this quarter with design and
iImplementation.
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VII. Applying Info-Processing-Tool pattern

A. Eight modules in Cal Tool spec:
1. File -- file processing
2. Edit -- general editing
3. Schedule -- item scheduling

4. View - viewing calendars
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Applying patterns, cont’d
5. Admin -- managing databases
6. Options -- managing options
/. CalDB -- underlying calendar database

8. Server -- host server and communication



Applying patterns, cont’d

B. From deration pattern, we get eight model
packages.

C. Applying IPT, we ad a top-lgel tool pack-
age, and companion wepackages.

D. Diagram:
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E. Note no companion Uls for CalDB and
Server pkgs.

F. Derived top-level tool class in

| npl enment ati on/ sour ce/
j aval cal t ool / nodel /
Cal endar Tool . | ava:
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Cal endar Tool . | ava

package cal t ool . nodel ;

| nport
| nport
| nport
| nport
| nport
| nport
| nport
| nport
| nport
| nport

ca
ca
ca
ca
ca
ca
ca
ca
ca
11

t 00

t 00

t ool .
t ool .
t ool .
t ool .
t ool .
t ool .
t ool .

NDC

0. Model :

e

@ ® ® ® ® D D

VI ew. *;

file.*:
.edit. *;

. schedul e. *;
VI ew. *;
.adm n. *;
.options. *;
. hel p. *;
.cal db. *;

Slidgs
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Cal Tool . ] ava, cont’d

/****
* Class Cal endarTool 1Is ...
* @aut hor Gene Fisher (gfisher@..
* @ersion 13apri15
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Cal Tool . ] ava, cont’d

publ i c class Cal endar Tool extends Mdel {

[** File-handling nodel class */
protected File file;

[ ** Cal endar dat abase nodel cl ass */
prot ect ed Cal endar DB cal db;
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VIII. Excerpts from Cal Tool spec and
derived design.

A. Pakaging & class design for Calendar Tool.
B. Refined from 308 model and prototype.

C. Major refinement is packages, per IPT and
Model/View patterns.

D. Between mid-leel & detailed class design.
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IX. Selected Calendar Tool j&a files.

A. cal t ool / nodel / cal db/ pack-
age. ht m

<ht m >
<body>
Ma| or nodel

</‘

Nt m >

</

nody>

dat abase cl asses ...
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B. Cal endar DB. | ava
package cal t ool . cal db;

| nport
| nport
| nport
| nport

| nport java.util. Collection;

ca
ca
ca
11"

t 00
t 00
t 00

D. *:

. schedul e. *:
.adm n. *;
.options. *,

Slidd0
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/****

*

* The CalendarDB is the top-|evel data
* repository for the Cal endar Tool.
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See code file links at end of online notes.

WEIl look at some during lecture.
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C. Class diagram for Milestone 2ish design:
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Calendar
Tool <>
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Slida4

Meeting (K >—
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StartTime
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Duration

Task
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Info
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Location
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Title

Priority
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*
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—\ Appointmen
| ( Schedule
Meeting
| ( Confirm
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| ( Schedule
Task
| ( Schedule
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— Userld
User * User
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_ | GroupDB | Previous
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—| RoomDB —| Clipboard
—— (gi)lggﬁls — Selection
UserWork Selection
| Space < Context

EndDate

Details

Category
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X. Obsewations on derwvations in Notes 2
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A. Cal endar DB. | ava
1. Traceability to spec is quite direct.
2. This is a managerial class.
3. Class comment dexed from spec descrip.

4. Derived data fields trace to spec object.
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B. Schedul e. ] ava
1. Another managerial class.
2. Doesnt appear in abstract model.

3. Used to help model/wwe communication.
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C. Schedul edltem | ava
1. Traces directly to abstract object.

2. Object components are class data fields.
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D. Appol nt nent . | ava,
Meet | ng. | ava,
Task. | ava,

Event .| ava

1. Also trace to spec objects.

2. Inheritance relationships retained.
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E. Date. | ava
1. Straightforward translation of spec object.

2. Likely replaced with J&a lib class.
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XI. What if abstract spec is
Incomplete or inconsistent?

A. See 308 week 4-5 notes.

B. When spec is incomplete or inconsistent,
derve cesign directly from requirements.
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XlIl. Intr o to Javalibrary classes.
A. Get into the "library habit".

B. Key packages in JFC lib:
. Java.lang

. Java.util

. Java.lo

. Javax.swing

o ~ W N P

. Java.awmt
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Library classes, cont'd

C. Packages hee data structure and GUI classes
you’ll use in 309.

1. Summarized UML in Week 4 in notes.

2. Concrete examples in milestone and misc-
java drectories.

3. This week focus on intro to GUI classes.
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Xlll. Package] avax. sw ng

A.

Selected Classes:

e Box

e JBut t on
 JConboBox
 JLabel

e JLI St

e JMeENU

e JMeNnuBar

e JMeENUIl tem
« JTabbedPane
e JText Ar ea
e JText FI el d

Slidé4
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] avax. sw ng, cont'd

B. Selected subpackages:

°* SW
°* SW
°* SW
°* SW
°* SW
°* SW

ng.
ng.
ng.
ng.
ng.
ng.

CO
fi
ta

or chooser
echooser

0| e

text. htm . parser
tree
undo

Slidé5
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XIV. Pakage] ava. awt

Lower-level support forsw ng.
* Col or

 Conponent

 Event

e G aphi cs2D

« 1 dLayout

* | mage
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XV. Designing GUIs with Swing.
A. Above list used widely in 309.

B. Figure 2 shows a typical menubatr.



Oper ating-system-maintained banner, except title is set using JFrame.setTitle

JFrame\ /
Cal endar Tool 4 H1 ]
JMenuBar —{ File Edit Schedule View Adnin  Options Hel p
Box, containing a horizontal
strut for blank spacing
JMenu
Appoi nt ment
Meeting ...
JMenultems Task J JMenus
Event /
Categories ... | t
JSeparator em
Sep Day
WeeK - > 7T
Month T Tabl e
Year e Li sts
Next
g)te\él %;fe L7 | Appoi nt nent s
ST Meet i ngs
Filter ->: AT Items
O her User Custom ...
W ndows ->.
Edi t

W ndow ng Mode . ..
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Swing, cont’d

C. Figure 3 shows typical dialog.
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JFrame

™~

Schedul e an Appoi nt nent

JLabels

(disabled)

JComboBox—|

JTextArea

AN

JTextField

\\\\\\“Date:

™\
-

Categoryj

JCheckBox —|

‘*;Titleﬂ

Start 'Tine:|

hr nm n
Duration:| || ?//

Security:|public

Locat i on:|

Priority:|ﬁUSt

Reni nd?[_]

Details:

(>

4

;
|

Cancel

JButtons
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JTextFields

JCheckBoxes

__—— (disabled)

J<crollBar

ina

JScrollPane
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Swing, cont’d

D. Figure 4 dialog layout with Boxes
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Schedul e an Appoi nt nent L] E]

e 1 Vertical
§N Title: Box

Recurring?_]
Cat egory: V| Security:|public v
JPanel — | | Locati on: Priority:| nust \
in the
content pane
R ?
of the JFrame e nd?L]
e
f
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XVI. View class naming coventions.
A. Standard name suffixes.
B. For classes that inherit froom/p. Vi ew.

C. Suffixes indicate general usage
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View class naming, cont'd

Suffix Example

Ul Schedul eUl

D al og Schedul eAppoi nt nent D al og

Edi t or Cat egor i esEdi t or

D spl ay Mont hl yAgendaDi spl ay

But t onLi st ener | OKSchedul eAppoi nt ment But t onLi st ener
Panel Schedul 1 ngOpt | onsPanel
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XVII. Coordination of Model, View classes

A. Paallel decomposition.

1. Model andVi ewclasses at top of inheri-
tance hieraron

2. Tool-specific model and we classes inherit
from these.



CSC309-S15-L.3-4 Slidg6

M/V Coordination, cont’d

B. High-level class decomposition followfsinc-
tional hierarchy.

C. Most important that functional hierarchy
makes sense.
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XVIII. Example of high-level
Model/View class diagram.
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Model

Vi ew

Cal endar Tool

Model
get Vi ew
set Vi ew

File

Edi t
Schedul e <:>

Vi ew

Adm n

Opti ons

Cal endar DB

Cal endar Tool
getFile

get Edi t

get Schedul e
get Cal Vi ew
get Adm n
get Opti ons
getHel p

Schedul e

Cal endar DB
Cat egori es

Schedul es

schedul eAppoi nt nent
schedul eMeeti ng
confirmveeting
schedul eTask
schedul eEvent

Vi ew

Model
Scr een
W ndow

Cal endar Tool U

Vi ew

run
conpose
show

hi de

set Model
get Mbde
get W ndow
i sShown

i sEdi tabl e
set Edi t abl e

Fil eUl
Edi t Ul
Schedul eU
Vi ewUl
Adm nU
Opti onsUl
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Schedul eUl

Cal endar Tool U
const ruct Subvi ews
conpose
conposeMenuBar
conposeHel pSpaci ng

Schedul eMenu

Schedul eAppoi nt nent Di al og
Schedul eMeet i ngDi al og
ConfirmveetingDi al og
Schedul eTaskDi al og
Schedul eEvent Di al og

Cat egori esEdi t or

Schedul eUl
conpose

get Schedul eMeet i nghi al og
get Confi rmveet i nghi al og
get Scheul eTaskDi al og

get Schdul eEvent Di al og
get Cat egori esEdi t or

get Schedul eAppoi nt nent Di al og




CSC309-S15-L.3-4 Slidg9

M/V class diagram, cont’d

A. Model andVi eware the root of the inherl-
tance hieraron

B. Inheriting from these are topvd model and
view classes.

C. Below top-level are submodels andsubviews.

D. These also inherit frolbdel andVi ew.
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XIX. High-level M /V function diagram.

C

mail n

)

C Screen j
C Cal endar Tool j

CCaI endar Tool Ul j

@al Tool Ul. cor’rposB

Ccal Tool . set Vi evD

Ccal t ool Ul . show]

Slidé0
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second-level model
constructor functions

........................
- -
- S

top-level (" Schedul e
constructor functions ; second-level view

)
)
.
from P — —'—C Vi ew j constructor functions
——C [ =
)
)
)

mai n Scr een

—-—C Cal endar Tool j—_c Adm n

------------

—C Fi l eUl j
: —-—C Editu )
: A . B —C Schedul eUl j
—:"':CCaI endar Tool Ulj E ------- super J —_C e j
N T C owvenusar ) _C Adminu )|

G)nst ruct Subvi ews —-——-—C Opti onsUl j

-
~ -
- -
.....................
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.......................................................

________________

- -
g

~
............................
-

_Gal Tool . set Vi ew _C set MenuBar J

—C setTitle )

------------------------------
- -

(bold-borders are
library functions)

display the GUI
—Ccal t ool Ul . shovD on the screen
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-
~
S

~~

Seo
-----
.......................
-
~
~

—(CcomposenenuBar )——(_ Fileu . conpose ) %

—C Edi t Ul . conpose j
—CScheduI eUl . conposa

—C Vi ewl . corrposej
—C Admi nUI . corrposej

i -
- -
- -
e -

second-level view
compose functions
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High-level function diagram, cont’d

A. First three calls are topye constructors.
1. Scr een Initializes GUI.
2. Cal endar Tool constructs models.

3. Cal endar MenuUl constructs views.
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Function diagram, cont’d

B. Cal endar Tool Ul . conpose performs
Ul layout.

1. Subfunctions layout various Ul pieces.

2. Functions with bold borders are invadand
309 libraries.
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Function diagram, cont’d

C. Cal endar Tool . set VI ewsets model to
point to view.

1. Model and vigv mutually refer.

2. Model constructed first, Ve constructor
passed a Model reference.

3. Then Model.setVi& Is called.

4. Enables two-way communication.
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Function diagram, cont’d

D. VI ew. showinserts the vievg nain win-
dow into Ul screen.

E. Depending on GUI toolkit, call to
Vi ew. r un may be necessary.

1. In Java, r un Is no-op.

2. In other toolkitsy un starts GUI gent han-
dling loop.
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High-level function diagram, cont’d

F. Once @ent loop Is started, all program con-
trol assumed by toolkit.

1. In Java, event loop Is separate thread.

2. Event loop calls application methods that
listen for events.
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XX. Overview of Event-Based Design

A. Event loop takeswvar at end of Mai n.

1. A separate thread --
j ava. awt . Event D spat chThr ead

2. Mal nThr ead terminated.

3. Application methods wvoked via events.
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Overview, cont’'d

B. Event-based processing in all GUI toolkits.
1. Detalls vary widely.
2. Each has aavent model.

3. What's the same Is main program looses
control, methods woked through @ents.
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XXI. Designing e&ent-based programs

A. Two important aspects:
1. Setting up eent handlers.

2. Handling the eents.



CSC309-S15-L.3-4 Slidél

Designing eent-based, cont’d

B. Event handlers respond toeats.
1. Events are user actions.
2. In Java, we et up arEvent Li st ener.

3. Typical case is aAct | onLi st ener for a
menu item or button.
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Designing eent-based, cont’d

C. Event handler mokes an g@plication
method.

1. Event-irvoked methods arecall-backs".

2. In Java, call-backs ivoked by act | on-
Per f or ned method ofEvent LI st ener.
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Designing eent-based, cont’d

3. acti onPer f or med is specialized for
each listener.

4. Each specializedct i onPer f or ned
calls an appropriate appl’n method.
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XXIl. Design diagram notation

A. In function diagram,\eent-based imocation
IS shown with a double line.

B. See Figure 7
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mai n Event Nanme

met hodD nmet hodE

nmet hodA met hodB nmet hodC

a. Normal method invocation b. Event-based method invocation
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XXIII. Examples

A. Figure 11 shows setting upent handlers.



Slidé7

hmcmym_Jco_Hu<cc

( weyinuanr Ulg
( weijuadoppe )} —

memym_Jco_Ho<ccmu

( waiinuaar )—
( weimenppe  }—

meoacoo.scmzm__MUIg

memoacoo._Dm__uHu

hmmm:cmzomoacoolg

._3_ookhmccm_me

asoduod
"IN 1001 Jepua |

gj

u lau

)

CSC309-S15-L.3-4



Slidés

CSC309-S15-L.3-4

(18ua 15 1Tu0 110vppE)—
( waruanr  }—

mEm 1| JUaAgppe U|
asoduod
‘nuUgne |Npayss  |—
(18ua 15 1U0 110vppPE)—]
jsuais quoling |
JUBATS NPBYISHO

( wunnar  )—
@om_co 1 Sm_mmoa.cow|

asoduod 'bo e O
JUaA3a |Npayds [
asoduoo
" IN3 |Npayas o

Jegnua|ABSOdWIoD’ |00 fepua feD Wo )




CSC309-S15-L.3-4 Slidé9

B. Figure 9 showswent-based imocation.
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MouseBut t on
Event

FileMenu.java:113 FileMenu.java:117 File.java: 36

JMenultem : . _
acti onLi st ener. C File. fileNew j CSystem out.prlntlnj

acti onPer f or ned

FileMenu.java:135 FileMenu.java:141
JMenul t em | JFil eChosser.
actionLi stener. showOpenDi al og

acti onPer f or ned

FileMenu.java:146 File.java: 44

{ Fi |l e. open j—[syst em out. printl rD
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Events Handled
= by Toolkit’s
Runtime Package :
MouseBut t on
Event P
----------------------------- VIeW andlor Stubbed Mode| Method
E ........ Controller -------- E E ............ Model .............E E---- (for Mllestone 2) ....E

FileMenu.java:113 :  FileMenujava:1l7 i i File.java: 36

JMenul tem i i -—- '
actionLi st ener . ~—-E C File.fil eNew j §CSystemout.prmtln]E

acti onPer f or ned

FileMenu.java:135 FileMenu.java:141

JMenul tem | JFil eChosser.
acti onLi st ener. showOpenDi al og
acti onPer f or ned

FileMenu.java:146 File.java: 44

{ Fi | e. open ]—CSyst emout. printl rD
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MouseBut t on
Event

ScheduleMenu.java: 128  ScheduleMenu.java: 129

JMenul tem Schedul eEvent Di al og.
acti onLi st ener. show
d

acti onPerforne
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MouseBut t on
Event

OKScheduleEvent OKScheduleEvent
ButtonListener.java: 41 ButtonListener.java: 50

__ [ OKSchedul eEvent .
But t onLi st ener. ] C Event. Event ]
d

acti onPerf or ne

OKScheduleEvent
ButtonListener.java: 50 Schedule.java: 93

[ Schedul e. L _
C schedul eEvent ] [Syst em out . printl n]
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MonthlyAgenda
ViewMenu.java: 168 ViewMenu.java: 170 Display.java: 186
JMenul tem _ | Mont hl yAgendaDi spl ay.
acti onLi st ener. updat e JPanel . rempveAl |
acti onPer f or ned
188
ViewMenu.java: 171 —Ceri dLayout . set Rows]
Mont hl yAgendaDi spl ay
show 193
Mont hl yAgenda. ]
MouseBut t on getfirstDay
Event
202
| Mont hl yAgenda.
get Next Day
203

| [ Smal | DayVi ewDi spl ay.
Smal | DayVi ewDi spl ay

206

—C JPanel . add ]
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MbouseBut t on
Event

ViewMenu.java: 273

 { JMenultem
acti onLi st ener.

acti onPerf or rreD

ViewMenu.java: 274

il

Appoi nt nent sLi st
Di spl ay. updat e

]_

ViewMenu.java: 275

Appoi nt nent sLi st
Di spl ay. show

)
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AppointmentsList
Display.java: 80

_ Def aul t Tabl eMbdel .
set RowCount

)

86

)

88

—C popul at eRow ]

93

Li sts.view
Appoi nt ment sLi st

—C nmvp. W ndow. pack ]
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0. Schedul e. | ava
package cal t ool . schedul e;

| nport cal tool . cal db. *;

| nport nvp. *;

/****
*
* Class Schedule 1s the top-I|evel nodel
* provides nethods to schedul e the four
* contains a Categories data field, whi
* schedul ed 1tem cat egori es.
*
*

@ut hor Gene Fisher (gfisher @al poly.
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*/
publ i c class Schedul e ext ends Model {

*

/
Construct this wwth the given con
nodel. The CalendarDB Is provide
store itens In the current user c
enpty error exceptions for each n

pre: ;

post: this.cal DB == cal DB &% sche

* X X X X X X X X X

~—

;
2

: PRy C‘I\I’\I\AIIII I\l\l: 2% % A § \': 2% % A § r\f\l I\lf\l\lf\lﬁh
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super (Vvi ew) ;
this.cal DB = cal DB:
schedul eEvent PrecondVi ol ati1 on =

}

[ *_*

* Derived net hods
*/

/ *
Schedul eAppoi nt nent adds the give
| f an appointnment of the sane tin
schedul ed.

= X X X X X
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[/
[/ The StartOrDueDate field
[/

((appt.start _or due date !=
&&

[/
[/ 1 f non-enpty, the EndDat
[/

((appt.end date !'= null) ||

&&
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Slideo

[/

[/ The duration I s between
[/

((appt.duration <= 1) && (a

&&

[/

[/ 1If weekly recurring is s

/] must be sel ect ed.

[/

| f appt.recurring.is recurr

t hen appt.recurringl nfo. det
appt.recurringl nfo. det

I\lf'\lf'\"‘ A A A B A A IF\NI If'\'Ff\ INII\"‘
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* X X X X X X % %k X X X X X

-y

/1

[/ No appoi nt nent or

/1
/1
/1
/1
/1

L DV D D
O O © O

&&

Cal endar DB.

ot .
ot .
ot .
ot .

recurring
recurring
recurring
recurring

Slidel

nf o.
nf o.
nf o.
nf o.

O O o o

et
et
et
et

meet i n
and Title 1s 1n the curr

The current

cdb. wor kspace. cal end

N A N



CSC309-S15-L.3-4

* X X X X X X % %k X X X X X

-y

post :

Slide2

[/ malntained In nbst-recen
/] belng nost recent and th
[/

I (exists (Itemin cal DB. ge
(Itemstart _or due date
(1tem duration. equal s(a
(I1temtitle.equal s(appt

[/
[/ Throw exceptions if prec
[/
| f (validatel nputs(appt). an

"' If\l\lf'\ "' If\lff\l' [rr——— f\’\"\ INI I I\Alf\lf\f\l
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* X X X X X X % %k X X X X X

-y

Slid@3

| f (al readySchededul ed( even
t hen t hrow == schedul eAppoi

| f (cal DB. get Current Cal enda
t hen t hrow == schedul eAppoi

/1
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[/ and only If It Is the new
/] 1 nput cal endar.
[/
(forall (itemin cal DB .getC
((Item == event) ||
(t1temin cal DB. get Cu

&&

(cal DB’ . get Current Cal endar ()
cal DB. get Curr ent Cal endar

&&
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&&

(cal DB’ . get Current Cal endar ()

* X X X X X

/

public void schedul eAppoi nt nent ( Appo

}
/

Systemout.printin("In Schedul e.

*

Schedul eMeeti ng adds a Meeting to
gl ven Meeti ngRequest. The work |
whi ch determne a |ist of possi Dbl

= X X X X
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* meeting selected fromthe possi bl

*/

public void schedul eMeeti ng( Meet i ngR
Systemout.printin("In Schedul e.

}

/**

* Produce the |ist of possible neet

* Meet 1 ngRequest .

*/

publ i ¢ Possi bl eMeeti ngTi nes |1 st Meet
Systemout.printIn("In schedul e.
return null;
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/ * %

* Set the neeting options in the Ca

*

*/

public void set Meeti ngOptions(Meetin
Systemout.printIn("In schedul e.

}

/**

* Confirmveeting takes a Cal endar DB
* Possi bl eMeet i ngTi nes, and a sel ec
* new CalendarDB wth the given reqg
*/

public void confirmvketi ng( Meeti ngRe
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Systemout.printin("In Schedul e.

}

/**

* Schedul eTask adds the given Task

* the sane start date, title, and p

*/

public void schedul eTask( Task t ask)
Systemout.printin("In Schedul e.

}

/**

* Schedul eEvent adds the given Even
* of the sane start date and title

&
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pre:
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[/
[/ The Title field s at | ea
[/
((event.title '=null) && (e

&&

[/
[/ The Start O DuebDate field
[/
((event.start O DueDate != nu

0O 0O
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[/

[/ I'f non-enpty, the EndDate
[/

((event.endDate == null) ||

&&
[/
/] The current workspace Is
[/
(cal DB. get Current Cal endar ()

&&



CSC309-S15-L.3-4

S I S R I I B D T . T S S

Slidé01

[/

/] No event of sane Start Dat

/| cal endar of the given Cal

[/

I (exists (Itemin cal DB. get
(1tem start Or DueDat event
(I1temtitle.equal s(event

post :

[/
/] Throw exceptions if preco
[/
| f (val i datel nputs(event). an
t hen throw == schedul eEvent P
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* X X X X X X % %k X X X X X

-y
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| f (al readySchededul ed( event
t hen throw == schedul eEvent P

| f (cal DB. get Current Cal endar
t hen t hrow == schedul eEvent P

[/
/] |I'f preconds net, a schedu

I I I\lf'\l\l f\lf'\l . 7 B 'F B "' : P~ "' If\l\ NN A " A
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/] 1 nput cal endar.

[/
(forall (itemin cal DB .getC
((Item == event) ||
(t1temin cal DB. get Cu
&&

(cal DB’ . get Current Cal endar ()
cal DB. get Curr ent Cal endar

&&

(cal DB’ . get Current Cal endar ()
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&&

(cal DB’ . get Current Cal endar ()

* X X X X

/
public void schedul eEvent (Event even
t hrows Schedul eEvent PrecondV

/*

* Clear out the error fields In
*/

schedul eEvent PrecondVi ol at1 on. cl

/*

* TIAIF 2% % A § PN | 7. Tl I\I\f\lf'\hl \I: f\l I\"' : Ry : 'F
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* or end dat e.
* [
| f (validatel nputs(event). anyErr
t hr ow schedul eEvent PrecondVi

}

/*
* Throw a precond violation if
*title 1s already schedul ed.
*/
| f (al readySchedul ed(event)) {
schedul eEvent PrecondVi ol ati o
t hrow schedul eEvent PrecondVi
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/*
* Throw a precond violation if
* Note that this condition w ||
* through the view, since the '’
* whenever the there Is no acti
* |
| f (cal DB. getCurrent Cal endar () =
schedul eEvent PrecondVi ol ati1 o
t hrow schedul eEvent PrecondVi

}

/*
* |f preconditions are net, add
* active cal endar.

&4 /
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cal DB. get Current Cal endar (). add( e

}

/**

* Change the given old appoi nt nent

* current cal endar.

*/

public voi d changeAppoil nt nent ( Appoi n
Systemout.printin("In Schedul e.

}

/**

* Del ete the given appol ntnent fron

&4 /
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public voi d del et eAppoi nt nent ( Appoi n
Systemout.printin("In Schedul e.

}

[ *_*

* Access net hods
* [

*

/
Return the categories conponent.

pre: ;
post: return == categori es;
I

* X X X X

&
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public Categories getCategories() {
return categori es;

}

* Convert this to a printable strin
* only converted shallow since no n
* categories. The deep string conv
* since It’s the object to which th
*/
public String toString() {
return
"Categories: " + categories
"cal dDB. current Cal endar: 0 +
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}

[ *_*

* Protected nethods
* [

/**

* Return true If there I1s an al read
* any of the sane dates as the give
*/

prot ect ed bool ean al readySchedul ed( E

/*
* I npl enmentation forthcom ng.

&4 /
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return fal se:

/*
* The followng won’t fully wor

*

return cal DB. get Current Cal endar (
new | tenKey(e.startDate, nul

*

*

}

/**

* Vali1 date the <a href= Schedul e. ht

* /I o~ N ~ s I\I\f\lf\l\l: e : I~ LN n’\-l- A N e If\l\ y_S 7
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* schedul eEvent PrecondVi ol ati on obj
* Schedul eEvent PrecondVi ol ation. htn

* for further details.
*/
prot ect ed Schedul eEvent PrecondVi ol at

1f ((event.getTitle() == null) |
schedul eEvent PrecondVi ol ati o

}

1f (! event.getStartDate().I sVal
schedul eEvent PrecondVi ol ati o

- £ £ £ ~ s 5y o~ i~ 4 o~ FFemn AIINNAE ~ 7 N\ 1 . ~sas1 1 N



CSC309-S15-L.3-4 Slidgé13

schedul eEvent PrecondVi ol ati1 o

}

return schedul eEvent PrecondVi ol a

[ *_*

* Derived data fields
* [

[** Category list In which schedul ed
prot ect ed Cat egori es categori es;
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[ *_*

* Process data fields
* [

[** Cal endar dat abase that cont al ns
* 1tens are stored */
prot ect ed Cal endar DB cal DB;

/[** Precond violation exception obje
prot ect ed Schedul eAppoi nt nent Precond

schedul eAppoi nt nent PrecondVi ol at
or ot ect ed Schedul eMeet 1 ngPr econdVi ol
or ot ect ed Schedul eTaskPrecondVi ol at |
or ot ect ed Schedul eEvent PrecondVi ol at
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}

0. Schedul edltem | ava
package cal t ool . schedul e;

| nport cal tool.cal db. *;
| nport nvp. Model ;

/****

*

A Schedul edltemis the generic defini

*
* calendar. The Title component 1s a b
* ¥ Ar The <tartCxyNDielMMt e and FndDAat e
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schedul ed. The Category conponent 1S
col or-coded cat egori es.

There are four specializations of Sch
Meeti ng, Event, and Task, d.q.V.

@ut hor Gene Fisher (gfisher @al poly.
@ersion 6feb04

* X X X X X X X X X

publ i c abstract class Schedul edltem exte

* r\f\lf\f\'l'lfllf\'l' Py I\lm"‘ . 7 f\’\"\l\llll I\AI : "'I\IM
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*
public Schedul edl ten() ({
super () ;

}

[ *_*

* Access net hods
* [
/**
* Return the title
* [
public String getTitle() {
return titl e:

3



/**

* Return the .

*/

public Date getDate() {
return start O DueDat e;

}

/**
* Return the end date.
* [
public Date get EndDate() {
return endDat e;:

}

| Y~
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* Return the category.

*/

public Category getCategory() {
return category;

}

[ *_*

* Process net hods
* [

/**

* Return the unique | ookup key for
* each subcl asss per the uni que key

* g gy If\ll' I\'F— Ilf\l\lf f\ﬁl I\lf\l\lf\lﬁ If\"'lﬂf‘ L g Ilf'\l\ll'h
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*/
public abstract ItenKey getKey();

[ *_*

* Derived data fields
* [

[** Brief description of the schedul
protected String title;

[** Date on which itemis schedul ed
nultl-purpose field of Scheduled
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*
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For non-recurring appointnents a
the single date on which the ite
recurring, StartODueDate I1s the
non-recurring Task, Start O DueDa
|f the task 1s recurring, StartC

protected Date start O DueDat e;

/**

Last date on which itemis sched
neeti ngs, and tasks, the end dat
ltemw |l recur. 1In events, the
mul ti-day event. Wen the val ue
Start O DueDate conponent Is Iinte
| t em occurs.
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prot ected Dat e endDat e;

[** Used to organize itens into rela
prot ected Category category;

0. Appol nt nent . ] ava
package cal t ool . schedul e;

| nport cal tool.cal db. *;
| nport nvp. *;
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/****

*

* (Class Appoil ntment adds a nunber of co
* The StartTinme and Duration I ndicate w
* 1t lasts. The Recurringlnfo defines

* Location i1s where it 1s held. The Se
* appoi ntnent 1s scheduled. Priority I
* Remndinfo indicates i f and how the u
* Detalls are free formtext descri bing
*

*/

public class Appoi nt nent extends Schedul

| Y~
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* Construct an enpty appoi nt nent.

* [
publ i ¢ Appoi ntnent () {
super () ;
]
/**

* Construct an appointnent wth the

* store the unique key for this app

*/

public Appointnent(String title, Dat
Tine startTine, Duration dura
Cat egory category, String | oc
Priority priority, Rem ndlnfo
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title = title;
.Start O DuebDate = start O Due
.endDat e = endDat e;
.StartTime = startTi ne;
.duration = duration;
.recurringlnfo = recurringln
.category = category;

.l ocation = | ocati on;
.security = security;
.priority = priority;
.remndlnfo = rem ndl nf o;
.details = detalls;

| tenKey = new | tenKey(start O Due
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}

[ *_*

* Access net hods.
* [

/**
* Return the start date.
* [
public Date getStartDate() {
return start O DueDat e;

}

| Y~
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* Return the end date.

* [

public Date get EndDate() {
return endDat e;:

}

/**
* Return the start tine.
* [
public Tine getStartTime() {
return startTine;
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*/
public Duration getDuration() {
return duration;

}

/**
* Return the recurring iInfo.
*/
publ i ¢ Recurringlnfo getRecurringl nf
return recurringl nfo;

}

/**

* Return the | ocati on.

&4 /
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public String getlLocation() {
return | ocation;

}

/**

* Return the security.

*/

public Security getSecurity() {
return security;

}

/**

* Return the priority.
*/

mrallal i oA Y s ~s s v rmumd Y D mawe s v\ r
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return priority;

}

/**
* Return the rem nd 1 nfo.
* [
public Rem ndl nfo get Rem ndl nfo() {
return rem ndl nf o;

}

/**

* Return the details.

*/

public String getDetail s() {

IFI\"‘ B B A B INII\"‘ I\: I Ny n
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}

[ *_*

* Process net hods
* [

/**

* Return the unique key for this, c
*title. Priority Is unused at O.
* specialized in Meeting, since app
* key fornmats.

*/

public ItenKey get Key() {

IFI\"' B B A B : "' I\M/I\\'I
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}

[ *_*

* Derived data fields, 1n addition
*/
[** Starting tine of the appol nt nent
protected Tine startTi ne;

/[** How | ong the appointnment |asts *
protected Duration duration;

[** Defines If and how an appol nt nmen
protected Recurringlnfo recurringlnf
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[** \Where the appointnent Is held */
protected String | ocation;

[** | ndl cates who can see that the a
protected Security security;

[** How I nportant the appointnment Is
protected Priority priority;

[** |Indicates If and how user 1S ren
protected Rem ndl nfo rem ndl nf o;

[** Free-formtext describing any sp
protected String details;
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[ *_*

* Process data field
* [

[** The unige key for storing this |
protected |tenKey iItenkKey,;

0. Meeti ng. ] ava
package cal t ool . schedul e;

/****

*
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A Meeting adds an Attendees conponent
component reflects the fact that a ne
person, whereas an appointnent 1s for
| nvol ves checking nore than one user
anong all attendees. The description
further details.

* X X X X X X X

public class Meeting extends Appoil nt nent

/**

* Construct an enpty neeti ng.
*/

massllal : oA AN A mdk o o~~~ f N\ r
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}

[ *_*

* Derived data field
*/
protected Attendees attendees;

0. Task. | ava
package cal t ool . schedul e;

it rmmaort ecaltonl eal dh * -
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/****

*

* X X X X X X X X

Li ke an Appoi n
Schedul edl t em
Appol nt nents h
Appol nt nent s,

priority Is a
conpared to ot
components; Ap

Slidgé37

tment, a Task adds a nu
A Task differs froma
ave Duration and Locat |
the priority i1s either
positive I nteger |Indica
ner tasks. (3) Tasks h
Dol nt nents do not.

public class Task extends Schedul edltem

| Y~
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* Construct an enmpty task.
*/

public Task() {

}

/**

* Construct a task wth the given f

* uni que key for this task.

*/

public Task(String title, Date start
category, Tine dueTine, Recu
security, int priority, Rem
bool ean conpl et edFl ag, Date
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.Sstart O DueDate = start O Due
.endDat e = endDat e;
.category = category;
.dueTi me = dueTi ne;
.recurringlnfo = recurringln
.security = security;
.priority = priority;
.remndlnfo = rem ndl nf o;
.details = details;
.conpl et edFl ag = conpl et edFl
.conpl etionDate = conpl etion

| tenKey = new | tenKey(start O Due



CSC309-S15-L.3-4 Slid&40
[ *_*

* Process net hods
*/

/**

* Return the unique key for this, c
* priority. Duration Is unsed.
*/
public ItenKey get Key() {
return itenkKey;

}

[ *_*

* Derived data fields

&4 /
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[** Due tine of the task */
protected Tine dueTi ne;

[** Defines 1 f and how an task recur
protected Recurringlnfo recurringlnf

[** | ndl cates who can see that the t
protected Security security;

[** Defines the relative priority of
protected Iint priority;

[** |Indicates If and how user 1S ren
protected Rem ndl nfo rem ndl nf o;
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[** Free-formtext describing any sp
protected String details;

[** ConpletedFlag Iis true 1 f a Task
syst em does not enforce any spec
task’s Conpl etedFl ag. That 1s,
Hence t he neani ng of the Conpl et
particularly for recurring tasks

*/
pr ot ect ed bool ean conpl et edFl ag;

[** ConpletionDate Iis date on which
not enforce any specific constra
Conpl et onDat e (ot her than |t be
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for recurring tasks.
*/
protected Date conpl eti onDat e;

[ *_*

* Process data field
* [

[** The unige key for storing this |
protected |tenKey iItenkKey,;
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0. Event . | ava
package cal t ool . schedul e;

| nport cal tool . cal db. *;

/****

*

* An Event 1s the sinplest type of Sche
* to a Scheduledltemis sinple security

@ut hor Gene Fisher (gfisher @al poly.
@ersion 6feb04

* X X X X
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public class Event extends Schedul edlten

/**

* Construct an enpty event.
*/

public Event () {

}

/**

* Construct an event wth the given

* uni que key for this event.

*/

public Event(String title, Date star
Cat egory category, SinpleSec
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nis.title =title;

Nl s.start O DueDate = start O Due
Nl s. endDat e = endDat e;

Nl S. category = category;

Nl S.Security = security;

= =t =t =t

| tenKey = new | tenKey(start O Due

[ *_*

* Access net hods.
* [

| Y~
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* Return the title.

* [

public String getTitle() {
return titl e:

}

/**

* Return the start date.

* [

public Date getStartDate() {
return start O DueDat e;
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*/
public Date get EndDate() {
return endDat e;

}

[ *_*

* Process net hods
* [

/**

* Return the unique key for this, c
* duration, and priority are unused
*/

public ItenKey get Key() {

IFI\"' B B A B : "' I\M/I\\'I
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}

/**

* Convert this to a string.
*/
public String toString() {
return
"O + "Title: " + title + "0
"Start date: " + start O DuelC
"End date: " + (endDate == n

"Category: " + (category ==
IIO +
"Security: " + security + "0



CSC309-S15-L.3-4 Slidé50

[ *_*

* Derived data field
* [

[** \Whet her the event I1s public or p
protected SinpleSecurity security;

[ *_*

* Process data field
* [

[** The unige key for storing this |
protected |tenKey iItenkKey,;
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}

0. Date. ] ava
package cal t ool . schedul e;

| nport nvp. *;
| nport Java.util. Cal endar;
| nport | ava.text.*;

/****

*

* Class Date I1s the basic unit of cal en
* Nnf t he welk nitineri1 c date mMmMnNth Aand
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*/
public class Date extends Model | nplenen

/**

* Construct an enpty Dat e.
*/
public Date() {

day = null;

nunber = O;

nonth = null;

year = 0;

| Y~
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Construct a date fromthe given s
the given string does not parse a
state representation i s used I nst
sonme users nay want to delay the

may not be interested 1 n handling

Use | ava.text. S npl eDat eFor mat an
This nmeans that the first tine th
format and | Cal endar data fields
and Cal endar objects, resp. Thes
subsequent Date constructions.

* X X X X X X X X X

*

*/
[*@requires true; ensures true, @/
public Date(String dateString) {
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construct JCal endar | f Necessary() ;

try {

}

| Cal endar . set Ti ne(format. par
day = convertJavabDay(] Cal end
nunber = | Cal endar. get (Cal en
nont h Mont hNane. val ues() [ ]
year = | Cal endar. get ( Cal enda
| Date = | Cal endar. get Ti me() ;
val I d true;

catch (ParseException e) {

}

val1d = fal se:
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}

/**

* Construct a date fromthe given f
* comments 1n the String-val ued con
*/

publ i ¢ Dat e( DayNane day, | nt nunber,

construct JCal endar | f Necessary() ;

Nl s. day = day;

Nl S. nunber = nunber
Nl S. nonth = nont h;

Nl S.year = year;

= =t =t
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1 f (valid =
(day !'= null) &&
(month !'= null) &&

(((nmont h == Mont hNane. Ja
(nont h == Mont hNanme. Ma
(nont h == Mont hNanme. Ma
(nmont h == Mont hNane. Ju
(nmont h == Mont hNane. Au
(nmont h == Mont hName. Cc
(nmont h == Mont hNane. De

((nmont h == Mont hNa
(nont h == Mont hNa
(nont h == Mont hNa
(nont h == Mont hNa
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( nunmber <

((year >= 1) && (year <=

| Cal endar . set (year - 1900, n
| Date = | Cal endar. get Ti me() ;

}

/**

* Construct the static java.util.fo
* time the constructor has been cal
*/
protected void constructJCal endar!| fN
1 f (format == null) {
format = (SI npl eDat eFor mat )

N~ 4+ A~ T A v v 4 ~naarmsdkE TNALE Al v stk o~ s
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] Cal endar = fornmat. get Cal end

}

/**

* Convert a java. util.Cal endar. DAY _
* cal tool . schedul e. DayNane enum T
* (necessarily) map the pseudo-enun
* nuneri c sequence. The last tine
*/
prot ect ed DayNane convert JavabDay(1 nt
swmtch (javabDayNum {
case Cal endar. SUNDAY: return
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case Cal endar. TUESDAY: r et ur
case Cal endar. \EDNESDAY: r et
case Cal endar. THURSDAY: retu
case Cal endar. FRI DAY: return
case Cal endar. SATURDAY: retu
default: return null:
}
}
/**

* Return true 1f this 1s a valid da
* [
public boolean 1sValid() {

return vali d:

3
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* Return true If this is an enpty d
*/
publ i ¢ bool ean |sEnpty() {

return nunber == 0;

}

/**

* Return the string representation
*/
public String toString() {
return day.toString().concat ("
concat (" ").concat (nonth.toS
concat (I nteger.toString(
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/**

* Define equality for this as conpo

*/

publ i ¢ bool ean equal s( Cbj ect obj) {
Date otherDate = (Date) obj;

return

day. equal s( ot her Dat e. day) &&
nunber == ot her Dat e. nunber &
nont h. equal s( ot her Dat e. nont h
year == ot herDate. year;

}

/**

* r\f\;: 1 AN\ I\f\mhlﬁl\lf\ llf\: 1 NI : Yy N F N\ ll"': I
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* dates I1s defined as follows: (1)
* 1 nvalid.

*

*

public Iint conpareTo((Cbject o) {

Date otherDate = (Date) o;

1f ((! valid) & (! otherDate.va

return O;

}

1f ((! valid) &% (otherDate.vall
return -1;

}

I1f ((valid) && (! otherDate.vall

IFI\"' B B A B 4-
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}

/*
* | f both dates are valid, conp
*/
return | Dat e. conpareTo( ot her Dat e
}
/**

* Define the hash code for this as
* code Is used Iin turn by ItenKey. h
*/
public I nt hashCode() {

return day. hashCode() + nunber +

3
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[ *_*

* Derived data fields
* [

[** One of the seven standard days o
prot ect ed DayNane day;

[** Nuneric date 1n a nonth, between
protected I nt nunber;

[** One of the twelve nonths of the
prot ect ed Mont hNane nont h;

[** The four-digit year nunber. (Yes
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*/
protected I nt year;

[** True If this 1s a valud date */
prot ect ed bool ean val i d;

[** The JFC Si npl eDat eFor mat obj ect
SI mpl eDat eFormat f or mat ;

[** The JFC object to use for date
Cal endar | Cal endar;

[** The java.util.Date value that re
may be the only data rep of this

INII\"‘ PN 'F: I\I Alf\ N A f\lllf'\’\l V o B = |nr\| I A"'
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date rep Is i1n this.conpareTo. *
protected java. util.Date | Date;

0. DayNane. | ava
package cal t ool . schedul e;

/****

*

* Class DayNane I1s one of the seven sta
*

* it haor Cene Ei cher (afi cher (o0 al nal v
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* @ersion 25)anl0

*

*

public enum DayNane {
[** One of the seven days of the wee

Sunday,

[** One of the seven days of the wee
Monday,

[** One of the seven days of the wee
Tuesday,

I** mf\l\ f\" "' If\l\ AAAAAA INII\\'A f\" "' If\l\ R A BN N
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Wednesday,

[** One of the seven days of the wee
Thur sday,

[** One of the seven days of the wee
Fri day,

[** One of the seven days of the wee
Sat ur day

0. Mont hNane. | ava
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package cal t ool . schedul e;

/****

*

* Class MonthName 1s one of the twelve
*

* @ut hor Gene Fisher (gfisher@al poly.
* @ersion 15)anl0

*

*

/
publ i ¢ enum Mont hNanme {

[** One of the twel ve nonths of the

1f\lf'\llf\lﬁ . 7
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[** One of
February,

[** One of
Mar ch,

t he

t he

t he

t he

t he

t wel ve

t wel ve

t wel ve

t wel ve

t wel ve

nont hs

nont hs

nont hs

nont hs

nont hs

Slid&é70

of

of

of

of

of

t he

t he

t he

t he

t he
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[** One of
Jul y,

[ ** One of
August ,

[** One of
Sept enber,

[** One of
Cct ober,

[** One of
Novenber ,

t he

t he

t he

t he

t he

t wel ve

t wel ve

t wel ve

t wel ve

t wel ve

nont hs

nont hs

nont hs

nont hs

nont hs
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of

of

of

of

of

t he

t he

t he

t he

t he
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[** One of the twel ve nonths of the
Decenber

O. Duration.|ava
package cal t ool . schedul e;

| nport nvp. *;

/****

*

* yiratitron 1©€ the tinmnme | enath nf a ceche
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*mnium duration value 1s 1 m nut e.

*

*/
public class Duration extends Mdel {

/**
* Construct an enpty duration val ue
*/
public Duration() {
hours = O0;
m nutes = O;

| Y~
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* Construct a duration fromthe qgiv
*/
public Duration(int hours, Int mnut
t his. hours = hours;
this.mnutes = m nutes;

}

/**

* Return true If this is an enpty d
* mnutes = 0.
*/
publ i c bool ean 1 semty() {
return (hours == 0) && (m nutes

}
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* Return the string representation
*/
public String toString() {

String hrString = (hours == 0) ?
"" . Integer.toString(hours)
(hours ==1) ? " hr " :

String mnString = (mnutes > 0)
| nteger.toString(mnutes).co

return hrString.concat(mnString



/**
* Define equality for this as conpo
*/
publ i ¢ bool ean equal s( Cbj ect obj) {
Duration otherDuration = (Durati

return
hours == ot herDurati on. hours
m nutes == otherDuration. mn
}
/**

* Define the hash code for this as
* code Is used Iin turn by ItenKey. h

&4 /
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public int hashCode() ({
return hours + m nutes:

}

[ *_*

* Derived data fields
* [

/[ ** Hour conponent of a duration val
| nt hours;

[** M nute conponent of a duration v
| Nt m nut es;
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}

0. Tine. | ava
package cal t ool . schedul e;

| nport nvp. *;

/****

*

* A Tine consists of an hour, mnute, a
* expressed using a 12-hour or 24-hour
*
*

an option by the user. |If the clock
1< ni l
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*

*/
public class Tine extends Model {

/**

* Construct an enpty tine val ue.

*/

public Tinme() {
hour = O;
m nute = O;
anO> Pm = nul |
vali1d = true;
enpty = true;
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/**
* Construct atine fromthe given s
* the given string does not parse t
* state representation Is used I nst
* sonme users may want to delay the
* may not be interested 1 n handling
*/
public Time(String tine) {
/*
* Constant stubbed | npl enent at |
*/
hour = 12;

m nute = O;
anO>r Pm = nul | ;
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vali1d = true;
enpty fal se;

}

/**
* Return true If his is an enpty ti
*/
publ i c bool ean 1 skmpty() {
return enpty;

}

/**

* Return the string representation
*/
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return Integer.toString(hour).co
concat((m nute < 10) ? "O"

| nteger.toString(m nute)

concat ((anmOrPm ! = nu

T+ amOrPmt oS

}

/**

* Define equality for this as conpo

*/

publ i ¢ bool ean equal s( Cbj ect obj) {
Tine otherTine = (Tinme) obj;
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mnute == otherTine. mnute &
anOr Pm equal s( ot her Ti me. anOr

}

/**

* Define the hash code for this as
* code Is used Iin turn by ItenKey. h
* [
public I nt hashCode() {

return hour + mnute + antOr Pm ha

}

[ *_*

< N\~ v &1 v 79~~A Atk ~ £ : 1 A~
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*/

[** The hour conponent of a tine val
on the clock style i n use
*/
protected I nt hour;

[** The m nute conponent of a tine v
protected I nt m nute;

[** Standard suffix used 1 n 12-hour
prot ect ed AnOr Pm anOr Pm

| < e
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* Process data fields
* [

[** True I1f thisi1s avalid tinme */
bool ean val i d:

[** True 1f this Is an enpty tine, |

ano Pm = "enpty". */
bool ean enpty;

0. Security.]ava
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package cal t ool . schedul e;

/****
*
* Security 1s one of four possible |eve
* or Private. The |evels specify the d
* has to other users. For an appoi ntne
* defined as all users other than the u
* 1tem appears. For a neeting, "other
* Attendees |ist of the neeting.
*
* Public security neans ot her users can
* 1nfornmati on about the Item
*

-y

nlllf\l : I\T: "'I PRy, f\l\’\lllﬁ: "'\I NN A I s\ f\"' IAI\IF IIIII
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* X X X X X X % %k X X X X X

-y

|tem but none of the other Informatio

Confidential security nmeans ot her use
unaval | able for the tine period of a
about the scheduled itemis visible.
a specific tine period, 1t I's neaning
not for tasks or events; tasks and ev
conmponents.

Private security neans ot her users se
scheduled item not even that the ite
security hides a scheduled itemfrom
that a neeting may be scheduled at th
It 1s up to the user to handle this s

f\’\"\ INI I I\AI ml\'l': 1 NI r\l N F NN N "' If\l\ lf'\f\"' B B BA
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to neetings. 1|.e., only appointnents

@ut hor Gene Fisher (gfisher@al poly.
@ersion 15 anl0

* X X X X X

public enum Security {

[** Public security neans ot her user
the informati on about the item
Publ i c,

[** PublicTitle security neans ot her

AAIAI\AIIII I\AI : "'I\IM If\ll"‘ N A I\ N\ f\" "' IAI\ PRy,
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PublicTitle,

[** Confidential security neans othe
unaval | able for the tinme period
| nformati on about the schedul ed
security applies to a specific t
appoi nt nrents and neetings, not f
not have specific tine conponent

Confidenti al,

[** Private security neans ot her use
scheduled item not even that th
security hides a scheduled item
g.v., so that a neeting nay be s

N N A N If'\"' lﬂle'\"' I "' : P~ B B ™ "' PRy, "' If\l\ B B N\
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accepting or refusing the schedu

private security, It does not ap

appol nt nrents can have private se
Private

O. Priority.]ava
package cal t ool . schedul e;

/****

*

* Prioritv 1 ndi cat e whet her an annnoi nt
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This information Is used to 1 ndicate
appoi ntnment to the user. The operati
Schedul eMeeti ng operation, where the
opti onal appointnents as all owable ti

@ut hor Gene Fisher (gfisher @al poly.
@ersion 15 anl0

* X X X X X X X X

/

public enumPriority {

[** | ndlicates a scheduled i1temis '\

NA. ~ 4
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[** | ndlicates a scheduled 1temis 'C
Opt 1 onal

0. Cat egory. ] ava
package cal t ool . schedul e;

| nport nvp. *;

/****

*

* A Cat eadanorv hacec a9 Nene and <t andar ACnl
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* other categories. Colored-coded cate
* when viewmng lists of scheduled itens
*used In filtered view ng.

*

*/
public class Category extends Mydel {

/**

* Construct an enpty category.
* [

public Category() {

]
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* Construct a category of the given
* asking the Catgories class for th
* cat eogori es nane.
*/
public Category(String nane) {

t hi s. nane = naneg;

col or = Categori es. get Col or ( nane

/**

* Return the string representation
* not do col or.

&4 /
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public String toString() {
return nane:
]

[ *_*

* Derived data fields
* [

[** Text nane of the category */
String nane;

[** Col or nane of the category */
St andar dCol or col or;
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}

0. St andar dCol or. | ava
package cal t ool . schedul e;

/****
*
* A StandardCol or 1s one of a fixed set
* coding a cateogry. The possible valu
* "Orange", "Yellow', "G een", "Blue",
*
* @ut hor Gene Fisher (gfisher@al poly.
* mwer<ci on 1681 an10
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*

*/
publ i ¢ enum St andar dCol or {

[** One of the built-in category col
Bl ack,

[** One of the built-in category col
Br own,

[** One of the built-in category col
Red,
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Or ange,

[** One
Yel | ow,

[** One
G een,

[** One
Bl ue,

[** (One
Pur pl e

of

of

of

of

t he

t he

t he

t he

built-i1n
built-i1n
built-i1n
built-i1n
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cat egory

cat egory

cat egory

cat egory

col

col

col

col
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