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CSC 309 Lectue Notes Week 3

Mor e on Model/View Design
Design for Independent, Incremental Testing

Refining Model Design Using dvalLibrary
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Bi-Weekly Reports --
Please submit by this eve.
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Recap of Milestone 2 Delierables:
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Recap of Milestone 2 Delierables:

. well-organized package dirs

. overview.html file for project

. package.html files for each package

. Java files for models and views

. operational top-heel Ul

. two dasses, six model/wemethod pairs per member
. Javadoc for all classes

. @author tags for all ye files

. m2-duties.html file (more detailed work breakdown)
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Recap of Milestone 2 Delierables:

. well-organized package dirs

. overview.html file for project

. package.html files for each package

. Java files for models and views

. operational top-heel Ul

. two dasses, six model/wemethod pairs per member
. Javadoc for all classes

. @author tags for all ye files

. m2-duties.html file (more detailed work breakdown)
10. updated work breakdown

11. HOW-TO-RUN.html file
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. Model/View vs Model/View/Controller
A. Controller ismediator between model,vig

B. Without controllermodel/viev communica-
tion can balirect, 1.e., unmediated.

C. Browser-based apps most particularly need
such mediation. Why?)
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II. The Model/View/Process Variant of

Model/View/Whatever
A. Orignated long ago iBmalltalk
B. Model/View same as MVVC

C. Processcomponent:
1. support model
2. has no view

3. encapsulates lowAkel processing, e.g.,
communication, databases
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Ill. Detalls of mvp abstract classes
A. Model classes inherit fromvp. Model .
B. Similarly, view classes inheriinv/p. Vi ew.
C. Java dass defs in the notes.

D. Online at 309/lib
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Detalls of mvp package, cont’d

1.

2.

Comments provide design rationale.

Methods hge pe and postconditions.

. 'You're welcome, but not required to usep.
. Code5in309/ 11 b/ source/javal nvp.

CJar filesin309/11 b/ csc309l1 bs.jar.
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V. Method-call backtraces.

A. lllustrate irvocation in @ent-based design.

1. Shows order of method calls.

2. Generated usingdb.
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Backtraces, cont’'d

B. SetupFi | e Newmenu item

Fi | eMenu. addNewl tem (Fi | eMenu. j ava: 111)
Fi | eMenu. conpose (Fil eMenu. | ava: 64)
Fil eU .conpose (FileU.java: 35)

Cal endar Tool Ul . conposeMenuBar
( Cal endar Tool Ul . j ava: 186)

| 5] Cal endar Tool Ul . conpose
(Cal endar Tool Ul . j ava: 114)

[ 6] main (Cal endarTool .| ava: 114)

N =
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C. K button inSChedul eEvent D al og

[ 1] OKSchedul eEvent Butt onLi st ener
( OKSchedul eEvent But t onLi st ener. | ava: 32)

[ 2] Schedul eEvent D al og. conposeBut t onRow
( Schedul eEvent Di al og. j ava: 251)

[ 3] Schedul eEvent D al og. conpose
( Schedul eEvent Di al 0g. | ava: 96)

[ 4] Schedul eUl . conpose (Schedul eUl . ] ava: 56)

[ 5] Cal endar Tool Ul . conposeMenuBar
( Cal endar Tool Ul . | ava: 188)

[ 6] Cal endar Tool Ul . conpose
( Cal endar Tool Ul . j ava: 114)

[ 7] main (Cal endar Tool . java: 114)
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D. Presd-1 | e Newmenu item.

[1] caltool.file.File.fileNew (File.]ava: 36)

[2] caltool.file ui.FileMenu$l.
actionPerformed(Fi | eMenu. java: 117)

[ 3] | avax. sw ng. Abstract Button.
fireActionPerforned
(AbstractButton.java: 1, 819)

[ 10] j ava. awt . Conponent . processMuseEvent
( Conponent . | ava: 5, 166)

[ 22] | ava. awt . Event Queue. di spat chEvent
( Event Queue. | ava: 456)

[ 27] | ava. awt . Event D spat chThr ead. run
(Event D spat chThread. j ava: 100)
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E. PresOK in SChedul eEvent D al og

[ 1] cal tool . schedul e. Schedul e.
schedul eEvent (Schedul e. ] ava: 93)

| 2] cal tool.schedul e ui.
OKSchedul eEvent But t onLi st ener. acti onPer f or nec
( OKSchedul eEvent But t onLi st ener. | ava: 50)

[ 3] J avax. sw ng. Abstract Butt on.
fireActionPerforned
(AbstractButton.java: 1, 819)

[ 25] | ava. awmt . Event D spat chThr ead. run
(Event D spat chThr ead. j ava: 100)
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~. PressVi ew Li sts Appol nt nent s.

1] caltool.view Lists.viewAppoil nt nent sLi st
(Li sts.]ava: 60)
[ 2] cal tool.view ui.Appoi ntnentsLi st D spl ay
. updat e (Appoi nt mentsLi stDi spl ay.|ava: 79)
3] caltool.view ui.ViewMenu$ll. acti onPerf ornmed
(Vi ewiVenu. | ava: 263)
[ 4] | avax. sw ng. Abstract Butt on.

[ 28] | ava. awt . Event D spat chThr ead. run
(Event D spat chThread. j ava: 100)
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V. "Canned" model data.

A. For initial testing of model/vi design.
1. In beginning, can be entirely "canned".

2. Get concrete examples from requirements.
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Canned model data, cont’'d

B. Delivered to viev using methods that will
ultimately produce real data.

1. E.g., an iterator method.

2. Or generated by temporary testing method.
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Canned model data, cont’'d

C. Examples in code from Week 3 notes.

1. lterator methods ivbnt hl yAgenda
deliver to Mont hl yAgendaDi spl ay.

2. In LI st s model class, there Is
gener at eSanpl eLi st () method.
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VI. Designing for independently testable pkgs.

A. Team members can test independently.

B. Provide "canned" test data.
1. For pkgs not yet implemented.

2. Also handy when imple package breaks.
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Independently testable pkgs, cont’d

C. Individualizednal n methods.
1. Can be in model classes.

2. Will evolve to formal testing classes.
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Independently testable pkgs, cont’d

D. Testingnai ns do tis:
1. Construct model class(es) to be tested.
2. Construct, compose companion view(s).
3. Construct canned test data.

4. Shaw the top-leel view(s).
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Independently testable pkgs, cont’d

E. Independently-testable designs allow
Incremental development.
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Question:

How many packages and classes
In the standard Java library?
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ANSwer:

* |n Java 8.
0 217 packages

0 4240 classes

e In Java 7 it was 209 and 4205
In Java 6 it was 203 and 3793
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VIl. Java library for model and process data.

A. Key packages:
1. java.lang
2. Java.util

3. Java.lo

B. Central to work in 3009.

C. Summarized in UML diagrams.
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D. Pakage ava. | ang

(bj ect

4_

| nt eger

static Integer valueO (String)

Slida5

String

String(byte[])

I nt | ength()

String concat (String)
String substring(int, int)
int i ndexOF(String)

static String valueO (...)

Fl oat

Doubl e

Bool ean

Char act er
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Mat h

static ... abs(...)
static ... mn(...)
static ... max(...)

static doubl e sin(double)

static doubl e randont()

System

static PrintStream out
static PrintStreamerr
static I nputStreamin

static void exit()
static String getProperty(String)
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Runt i me

Process exec(String)
static Runtine getRuntine()

Process

| nput St ream get | nput St rean()
Cut put St r eam get Qut put St rean()

Thr ead

void start()
void run()
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] ava. | ang,

—— Thr owabl e

Excepti on

<l

Cont : d slidas

Error <

Artithneti cException

Arrayl ndexQut O BoundsExcepti on

Nul | Poi nt er Excepti on

Runt i neExcepti on

Qut OF Menor yErr or

St ackOverfl ow
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E. Package] ava. ut | |

Interfaces:

Collection <] List

St <—
Map < SortedMap
lterator <J}——| Listlterator

Observer

Slida9

SortedSat
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(hj ect

Abstract Col | ecti on
(i npl enments Col | ecti on)

java. uti |,

cont’d

bool ean add( Cbj ect)

bool ean renove( bj ect)
bool ean cont ai ns( Obj ect)
I nt size()

voi d clear ()

Abstract Li st
(i npl enent s
Li st)

Slidé0

Abst r act Set
(i nmpl enment s
Set)

Abstract
Sequent i al
Li st

Li nked
<l Li st

ArraylLi st

Vect or || Stack

Has hSet

Tr eeSet

(i nmpl enment s
Sort edSet)
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Abstract Map (i npl enents Map)

<] HashMap

(bj ect put (nj ect key, Object val ue)

(bj ect get ((pj ect key)
Obj ect renpve(bj ect key) TE iefrpNFlgnent <

Sor t edVap)
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Arrays

bool ean equal s(...[], ...[])
I nt binarySearch(...)
void sort(...[])

Col | ecti ons

| nt bi narySearch(List, Cbject)
void sort(List)
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java. util, cont’d

Properties

String getProperty(String)
(bj ect set Property(String,

String)

Dat e

StringTokeni zer

String next Token()

Slidé3



CSC309-S15-13 J avV a. Ut | I : Cont : d Slida4

Event Obj ect

(bj ect source

(bser vabl e
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F. Packagel ava. i o

Interfaces:

Serializable

Slidé5



CSC309-S15-13 J avV a. | O : CO nt : d slida6

(bj ect
A
Cut put St ream < Fi | eQut put Stream
void wite(byte) Fil eQutput Strean(String)

(bj ect Qut put St ream

(bj ect Qut put St r ean( Qut put St ream
void witeQnject(Object)
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| nput St r eam

Fi | el nput St ream

I nt read(byte[])

Fil el nput Strean(String)

(bj ect | nput St ream

(bj ect | nput St reanm( | nput St ream
(bj ect readOhj ect ()
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File

File(String)

bool ean exi sts()

bool ean creat eNewFi | e()
String getPath()

Excepti on [<— | OExcept i on [<| EOFExcept i on

Fi | eNot FoundExcepti on

(bj ect St reanExcepti on
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VIIl. View data collection and validation.

A. When user enters data, Mi€lass collects
N raw form.

B. E.g.,get Text extracts string from
JText Fi el d.
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View data collection, cont’'d

C. Once rav data are collected theare:
1. Corverted by Model, from their xa form.

2. Validated by Model, based on preconditions
to a model method.

3. Processed by Models as appropriate.
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IX. Exception handling in data validation

A. There are different ways to perform input
data validation in a model/wedesign.

B. Most, if not all, done by model.
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Exception handling in data validation, cont'd

1. Jargon is:'smart model, stupid view".

2. View cbes not knew data semantics.
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Exception handling in data validation, cont'd

3. Views in charge of displaying data, and
Interacting with user.

4. Model’s in charge of storing data, managing
access, manipulation, and validation.
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Exception handling in data validation, cont'd

C. A useful way to handle validation is with
exception handling

D. We'll now dscuss this.
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X. Quick review of exception handling.

A. Normally, method returns to caller.

B. Abnormally, method throws an exception.
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Review of exception handling, cont’d
1. Excep’n exit Is separate from normal return.
2. Return to nearest method that does catch.
3. In immediate calleror higher.

4. Must be caught by age method.
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Review of exception handling, cont’d

C. Different languages provide different styles.
1. For design, theres a gaphical notation.

2. For implementation, therg’Java s/ntax.
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Xl. Design diagram notation

A. Shown with labeled arrows.

Excep

MethodX
i—[ MethodX1 J ( MethodX?2 j [ MethodX3 J
Excep

B. Like this:
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Exception handling, cont'd

1. Met hodX callsX1, X2, X3.
2. X2 and X3 return in normal way.

3. X1 can return normal, or thmwoan excep-
tion caught bywet hodX.
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Xll. Example Model-View comm’n

A. Next figure illustrates typical case.
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MbuseBut t on
Event

OKSchedul eEvent
But t onLi st ener.
acti onPer f or ned

L ScheduleEvent
PrecondViolation

—

Event . Event

\—

J A\

Schedul eEvent D al o
getTitle

«

J

Schedul eEvent D al o

«

Slidé1

Schedul eEvent

get Start Dat e

Schedul eEvent D al og.
get EndDat e

J\ZJ L

Schedul eEvent Di al og.
get Cat egory

PrecondVi ol ati on.
cl ear

val i dat el nput s

Schedul eEvent

J

Schedul eEvent D al og.
get Locati on

Y T
Schedul e.
schedul eEvent

PrecondVi ol ati on.
anyErrors

N V)

ST\

Schedul eEvent

PrecondVi ol ati on.

ScheduleEvent
PrecondViolation

catch

Schedul eEvent Di al og.
di spl ayErrors

\ sset Al r eadySchedul edErr or)
4 )
Cal endar DB
get Current Cal endar
[ Schedul eEvent ‘

PreconVi ol ati on.

\ set NoAct i veCal endar Err or |

User Cal endar . add
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Example, cont’d
B. Model throws to viev (or controller).
C. Throw when input errors detected.

D. See code for

OKSchedul eEvent But t onLi st ener .
acti onPerforned()
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XIll. Use of Formal Specs in Data Validation

A. Preconds define precisely the data validation
requirements.

B. Precond bool logic implemented directly.

C. Message content &r econdVi ol at i on
corresponds directly to precond clauses.
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