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CSC 307 Lectue Notes Week 7
Design for Independent, Incremental Testing
Refining Model Design Using dvalLibrary

Some Key Design Patterns for 307 Projects
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|. Designing for independently testable pkgs.

A. Team members can test independently.

B. Provide independent 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.
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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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D. Testingnai ns do tis:
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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. Show 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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NOTE:

We' re now moving on to topics
beyond Milestone 6 ...
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Il. Java library for model and process data.
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Il. Java library for model and process data.

Going shopping for all the stuff
you implemented yourself in CSC 1xx.
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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
e In Java 6 It was 203 and 3793
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A. Key packages:
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A. Key packages:

1. java.lang
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A. Key packages:
1. java.lang

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

3. Java.lo

B. Central to work in 307.

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

(bj ect

4_

| nt eger

static Integer valueO (String)

Slida7

String

String(byte[])

I nt | ength()

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

static String valueO (...)

FI oat

Doubl e

Bool ean

Char act er
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MVat h

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

static doubl e sin(double)

static doubl e randon()

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()




CSC307-F15-L7

] ava. | ang,

—— Thr owabl e

Excepti on

<

Cont : d slid&o

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 i |

Interfaces:

Collection <] List

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

Observer

Slidg1

SortedSat
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(bj ect

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

java. util,

cont’d

bool ean add( Cbj ect)

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

void clear()

Abstract Li st
(i npl enent s
Li st)

Slidg2

Abst r act <l— Li nked

Sequent i al
Li st

ArraylLi st

Vect or <l—

Abst r act Set
(i npl enment s
Set)

Has hSet

Tr eeSet
(i mpl enment s
Sort edSet)

Li st

St ack
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Abstract Map (i npl enents Map)

<] HashMap

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

(bj ect get ((pbj ect key)
Obj ect renpve(bj ect  key) TE ieremwlagrrent <

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)
voi d 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()

Slid&5
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Event Obj ect

(bj ect source

—| bservabl e
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F. Pakage ava. il o

Interfaces:

Serializable

Slidg7
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(bj ect
JA
Qut put St r eam < Fi | eQut put St r eam
void wite(byte) Fil eQut putStreanm(String)

(bj ect Qut put St ream

(bj ect Qut put St r ean( Qut put St r eam
void witeQoject(bject)
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| nput St r eam

Fi | el nput St ream

I nt read(byte[])

Fil el nput Strean(Stri ng)

(bj ect | nput St ream

(bj ect | nput St rean( | 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()

Except i on [<——| | OExcepti on [<] EOFExcept i on

Fi | eNot FoundExcepti on

Cbj ect St reanExcepti on
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II. Review of "canned" model data.
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II. Review of "canned" model data.

A. For initial testing of model/v design.
1. For Milestone 6, IS entirely "canned".
2. Get concrete examples from requirements.

3. For Milestone 8 we’ll get data from Ul
and do computation in model.
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Canned model data, cont’'d

B. Delivered to viev using methods that will
now produce real data.
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B. Delivered to viev using methods that will
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Canned model data, cont’'d

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

1. E.g., anoperational iterator method.

2. Or operational list-producing method.
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Canned model data, cont’'d

C. Examples wa/e en:
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Canned model data, cont’'d

C. Examples wa/e en:
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Canned model data, cont’'d

C. Examples wa/e en:

1. Milestone 6Mont hl yAgenda iterators
delivered the same dataexy time.

2. Milestone 6LI st s methods called
gener at eSanpl eLi st () method that
delivered the same listvery time

3. For Milesteone 8, all model methods
generate datasing a real calendar.
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I1l. View data collection and validation.
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I1l. View data collection and validation.

A. When user enters data, Mielass collects In
raw form.



CSC307-F15-L7 Slidé5

I1l. View data collection and validation.

A. When user enters data, Mielass collects In
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:



CSC307-F15-L7 Slidé7

View data collection, cont’'d
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1. Corverted by Model, from their k& form.
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View data collection, cont’'d

C. Once rav data are collected theare:
1. Corverted by Model, from their k& form.
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to a model method.
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View data collection, cont’'d

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

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

3. Processed by Models as appropriate.
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I\VV. Exception handling in data validation
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I\VV. Exception handling in data validation

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



CSC307-F15-L7 Slidé4

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.
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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.
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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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V. Quick review of exception handling.
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V. Quick review of exception handling.

A. Normally, method returns to caller.
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V. 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.
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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.
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Review of exception handling, cont’d
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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 hgher.

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

C. Different languages provide different styles.
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Review of exception handling, cont’d

C. Different languages provide different styles.

1. For design, theres a gaphical notation.
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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 g/ntax.
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VI. Design diagram notation
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VI. Design diagram notation

A. Shown with labeled arrows.
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VI. Design diagram notation

A. Shown with labeled arrows.

Excep

MethodX
i—[ MethodX1 j [ MethodX2 ] [ Method X3 J
Excep

B. Like this:
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Exception handling, cont'd

1. Met hodX calls X1, X2, X3.
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Exception handling, cont'd

1. Met hodX calls X1, X2, X3.

2. X2 andX3 return in normal way.
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Exception handling, cont'd

1. Met hodX callsX1, X2, X3.
2. X2 andX3 return in normal way.

3. X1 can return normal, or thmoan exception
caught byMet hodX.
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VIl. Example Model-View Communication
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VIl. Example Model-View Communication

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 med

L ScheduleEvent
PrecondViolation

—

Event . Event

\—

J\_J

Schedul eEvent Di al og.
getTitle

J

Schedul eEvent D al o

(e}

Slidg7

Schedul eEvent

get Start Dat e

AN

Schedul eEvent Di al og.
get EndDat e

J

Schedul eEvent D al og.
get Cat egory

PrecondVi ol ati on.
cl ear

val i dat el nput s

Schedul eEvent

J

Schedul eEvent Di al og.
get Locati on

Mt T
Schedul e.
schedul eEvent

PrecondVi ol ati on.
anyErrors

o )

ST\

Schedul eEvent

PrecondVi ol ati on.

ScheduleEvent
PrecondViolation

catch

Schedul eEvent D 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 viwe.
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Example, cont’d
B. Model throws to vie..

C. Throw when input errors detected.
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Example, cont’d
B. Model throws to via.
C. Throw when input errors detected.

D. See code for

CKSchedul eEvent But t onLi st ener.
acti onPerforned()
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VIII. A key design pattern
-- Obsewer/Observable.
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on changing model, e.g.,
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VIII. A key design pattern
-- Obsewer/Observable.

A. Useful when multiple views change, based
on changing model, e.g.,

1. CalTool: daily, weekly monthly views

2. Testtool: all Uls that display questions
and tests in some form
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B. Java's Observer interface.

| nterface oserver {

public voi d updat e(
Cbservabl e o,
(bj ect arg)

Slid85
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C. Java’s Observable class.

cl ass (pservabl e {
vol d addCbserver ( Cbserver 0)
vol d set Changed()
bool ean hasChanged()
voli d notifyQObservers()
vol d noti fyQoservers(oj ect arg)
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D. Typical usage

cl ass nodel extends Observable { ... }
class View i npl enents Qoserver { ... }

cl ass User Cal endar extends Model {

public void add(Schedul edltemitem {

|tens. add(item;
set Changed() ;
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publ i c class OKSchedul eEVent Butt onLi st ener
| mpl enents ActionLi stener {

public void actionPerformed() ({

user Cal endar . add(...);
user Cal endar. noti f yCbservers();



CSC307-F15-L7 Slide9

publ i c class Mnt hl yAgenda extends Vi ew {

publ i ¢ Mont hl yAgenda(
User Cal endar user Cal endar) {

user Cal endar . addCbser ver (t hi s)

}
publ i c voi d updat e( Cbservabl e o,
(bj ect arg) {
[* Get 1tens fromnodel ... */
}
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