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A Shorties

True or false?

Iterators ould be used with care in &va, because they:

Al

A"

A#

may expose the rep of the undettying collection.
True.

may stop working if the undetying collection changes.
True.

may throw a tecked exception.
False A &va iterator may only throw unchecked exceptiors, aich as NoSuchElementException.

Iterative design:

AS$

A%

A&

isa pettern for traversing ollections.
False Iterative design is not the sme as an iterator.

iscompatible with the spiral malel.
True. ! e piral model is in fact a pecial case of iteative design.

cannot be done on pper.

False Paper sketches, whether of wser nterfaces, dbject modules, or madule degndencis, can be
evaluated and then relesgned. Paper prototypesare a mrticularly handy methad for iterative
design of user nterfaces.

never involves users urtil the last iteration.
False Userscan (and should) be browght in at various stages of an interative design process to
test a protoype of dmaost any bcklity.

A classAis a genine subtye of a tassBiif:

Al

A)

Al*

B can be sutstituted for A in client code.
False Substitutability gasthe other wg: A is a sibtypeof Bif A can be substituted for B in dient
cade.

A'is a suldlass ofB.
False | e sibdass rehtionshipisnot su" cient for A to l2 a sibtypeof B; the kehavor of A nust
be substitutable for B & wel.

A andB are interfaces, and A extends B.
False Asinthe previousanswer it i sn®enouwgh that A ectendsB. | e peciPcation of A nugt also
beat least as strom as the pecibcation of B

A conceptual modd!:

Al

Al

Al#

describes the key elements of a poblem domain.
True.

isnot worth constructing unless done ight at the start of a deszdopmert.
False Conceptwal models @n be corstructed whenever addtional clarity is @lled for.

can hdp improve an aplication from the user@perspective.
True. Basngan application on a ¢ean and smple conceptal model can makeit easer for a wser
to understand how to wse is fatures étectively, and how to prélict its behavour.



B Usability

Each part in thissection describes an &pect of a wser interface design. For each part, select the one hat
ismostrelevant to (gives supprt for or evidence aginst) the steted design.

B.!

moow>

moow>»w mooOowz>w

ooOw>»

A pulldown meru has "# menu items

Fitts® Law

short-term memory

perceptual fusion

visual image sbre

auditory image sbre

A. By FittsSLaw, the time to move the mae to @ item at the end of the mendepends on the
length of the men. Short-term memoly (B) and visual imagestore D) arenot relevant because
the memn persstson the scren; the user desnOt nedl to recall it from memoy. Reading speed
would also be relvant to along mem, but it wasn®one of the lwices here

When the wser dlicks a buton, some kind of feedbadk is gven within !## milli seconds.

Fitts® Law

short-term memory

perceptual fusion

visual image sbre

auditory image sbre

C. Ifthe button ¢ick and the responseoccur within 100 nmsec (on averagd, then perceptial fuson
will lead a user to vew them & rehted by @ause-and-e! ect.

%e Shift key istwice the sie of a nomal keyboard key.
Fitts® Law

short-term memory

perceptual fusion

visual image sbre

auditory image sbre

A. FttSLaw indicates that a lrger target is eser to .

%e CapsLock key toggles apslock mode an and o', with a licht on the keyboard showing
the current state of the made.

Help * D ocumentation

Prevert Errors

Minimi ze Memory Load

Less is More

B. CapsLock is a male, which may cause male confison erors. " e Revent Errors heurigtic
arguesfor either elminating the male or at lest making it visble, by a ight on the lkeyboard.
"e light done s prdbably not strorg enogh to prerent erors, however. Even with the light,
password enty errors ae often die to GpsLock beingon. Answer C inimize Memory Load)
recaved partial credit, 1 pint, snce the ight saves uiseisfrom rememlering whether Caps Lock
ison.

%e Hle meru includes a hstory of the last few Hes opened.
Feedback



COow

Minimi ze Memory Load

Less is More

Help & Documentation

B. ¢ e Behistory minimi zes memory load by dlowingthe user to reoqiize the recent bethey
want to dit, rather than recall where it s and what it was named. An even more releant heu-
rigic is $ortcuts, but it wasn®induded amongthe doices.



C Java Collections Framework

True or false?

C.

C#

C$

C%

"e dbstrad classes of the &va collection framework are «keletal implementations.
True.

Clients of mllections $ould not refer to the astract classes.
True. Clients iould use nterfacesor concrete lasses.

Clients of @llections $ould refer to collections by the strongest goplicable interfaces.
False'!e oppodte is true: a use of ay sewice by a Gent should alwaysredy on the weakest pos-
sible pecibation.

Skeletal implementations of ollections detme debult representations. False.

True or false?

C&

(ON

C)

c*

Views are a pwerful but dangeous programming idiom.
True.

Views can result in a brm of @liasingd &ween referenaces of di( erent types.
True.

"e use of vews generally ineeases coupling between modules.
False Views provde decouyling by dlowingdients b assime weaker gecibations.

A view can never be madibed except through the undelying object.
False corsder thekeySet view ofMap for example.

Select one ansver for the following question.

C+

moow>

Which design pattern is entral to the keletal collection implementations?
Visitor.

Factory.

Composite.

Template.

Sate.

D.

Select one ansver for the following question.

Cl,

OO W

Which aspect of the ramework design is relevant to the question of wheher sulxlasses and
subinterfaces ae subtypes?

No instance variables in astract classes.

Optional methods.

Provision of views.

Use of comparators in sorted collections.

B.



D Conceptual Model Jgsaw

Your task, for this question, isto construct a cnceptual model of the &vatype system. It captures the
relationships between dasses and interfaces, and between the declared types of belds and he types of
the objects they hold. t ignores primitive types and lacal and sétic variables.

le diagam,shown below, ismissng its st and relation labels. For each box or arc, select the gpropri-
ate set or relation from the lists below, and enter the rresponding Ietter into the ansver key.

le setsare:

A. AbstractClass
B.Class

C. CorcreteClass
D. Fied

E. Interface

F. Obgct

G. Type

le relations ae:

A.implements

B. extendsImpkmentation

C. extendsSpecikation

D. declaredType

E. constructedType

F. holdsRefTo

G. declares
Many studens were confsed by Obgct, and assimed that, by aralogy with the Obgct dassin
the &va type hierarchy, it should be the root of the tassbcation. But here it refes to the set of
objects @s dstinct from types, kelds, etc).

Type » declaredType
/\
\ extendsimplementation
Interface . implements Class . declares—_, Field
extends A N
Specification ——
holdsRefTo
AbstractClass ConcreteClasse constructedType._| Object




E Design Patterns

Sudy the following fragments of a system for organizing shipments, then ansver the guestions that
follow.

interface Conainer {
/I v epreserts items that can cortain other items

void add (Cortainable c);
Iterator contentslterator ();
}
interface Conainable {
/I v epreserts items that can be comained in other items

int get\Weight ();
int get\olume ();
}
class Ba implements Cortainer, Cortainable {
E

}

class Fruit impéments Conainable {
Fruit (String kind) {E}
E
}

class Rckage implements Comainer {
Package (TrackingLabel label) {E}

void addTracker (Tracker tracker) {E}
/I m odibes this
/I effect s: associags a tracker with this package so that subsequein ocation charges can be tracked

void removeTracker (Tracker tracker) {E}
/I m odibes this
/I effect s: renmoves the association ba tracker with this package
E
int getWeight () {E};
int getVolume () {E};
Label gtLabel () {E}

class TackingLabel {
static TrackingLabel @nrerate () {E}
E
}
interface Tracker {
Il r epreseris an obgct interested in knowing where a package is.
void arrivedA (TrackingLabel pakage, Location waypoirt);

}

claés lepratiendthe location o a package
E

}



Which of the following patterns cccur in the ade above? 8lect all that apply.

E.

E"

E#

E$

E.%

E&

E'

E(

composite
True. All the dassesshown participate in a conposite pattern, with Fruit as a laf, and Box and
Package as conpodtes.

prototype
False

observer
True. Tradker is an dbsewer.

iteraor
True. Containers @n return an interator over thei contens.

adapter
False

proxy
False

factory method
True. TrackingLabelhas afactory methal.

typesafe enumeration
False

Ben Bitdiddle proposes using the typesafe enumeration p attern for Fruit. Which of the following
would be relevant arguments for or against Ben@proposal? Slect all that apply.

E)

E.l*

E.ll

E.!"

You wouldn®be @le to ask a particular banana whabox it®in.
True. ! e typesafe ewmeration pattern would prevent this, because there wad be ony one
object representing ech kind of fuit, not an dbject for exch particular pieceof fuit.

+e re® no naural ordering of fruitslike there is of irtegers.
False ! isisnOt releant to the deison, because a ypesafe emmeration can represent either
orderad or unordered types.

+e user must be ale to add nev kinds of fuit at runtime.
True. A typesafe emmeration is bxed at conpiletime, so the ser an®add new kinds of fuit at
runtime. ! e interning pattern might ke prefered in this ase

Every piece of fuit has its own expiration date.
True. See EO.

Ben notices that the performance of his program is poor, and he hinksusing aninterning pattern for
Fruit might help. Which of the following issues should he take into acount in making his decision?
Select all that apply.

E.l#

E!$

E.'%

Fruits of he same weilt and kind are indistinguishable.
True.

A large rumber of Fruit objects are being allccated.
True.

In a future vewson of the oftware, Ben expectsto add a éature that marks all the fruit in a
shipmert as saé when he sipment is goproved by the FDA.
True.



E. 1" Fuits"ae"not"hemslves"ontainers"of"duer"items
True.

AlyssaMacker'"proposes'adding'the'visitor p attern'to'the'design."Which"of'these'operaionscould"be"
reasonably"implemented'asvisitors?"
E. # Cadculating"the"ptal"weidnt"of"a"sipment.

True.

E. $' Marking"fruits"in"a'sipment"that"have"@st"their"expiration"date.
True.

E. % Moving"items"fom"one"ontainer"tn"anoher.
False Moving itens fom one cordiner to another daes not require looking deeply into each
item.

E& " Fnding"a"mdkage"in"a"ollection"of"mdageswith"a"gven"traking"kbel.
False Packagescan only betop-levd (never found in a Container), soavidtor is tnnecessay. An
iterator over the caéction of packageswould be more gpropriate.

Alyssapoints'out"to"Ben'that"because'Package'has'the'methods'get Weight "and'get Volume, 'it"should'be"
declared"asimplementin g'Conainable.' Ben'tisagees,"andthey'have'a’heated"argument"in"which"many"
points‘are'made.Which"of'the'following'points‘are'torrect"about"having'Package implemert"Conain-
able?"@lect"all"that"gpply.
E&" It'would"'men"hat"an"object"'modd constraint"now"dhecked"by"he"©@mpiler"would"ned'to'be"
checked"explicitly"a"runtime.
True. Inthe present deign, the conpiler wonOallow you to add a Rickageto another Qontainer.
li sis aresonableobject model corstraint, $nce if a Rickageisingde another, it stracking label
isinvigble to deivery workers. |f Package mplementel Containable, then the compiler would no
longer teck this corstraint at conpile time.

E.&&' It'would"allow"br'more"®de"faring"in"he"mdies'of"mehods"inPackage.
False Interfaces do not ndude any cade, so Rdkage would not be ale to nherit any of its
methad bodiesfrom Containable.

E&" It'would"allow"he"®de"that"computes"he'btal"weidnt"of"a"ollection"of 'mdkaged"and"un-
packaged'items"b"be"inplemented'more"unibrmly.
True. In the present deign, code must cast each item in the colection to its gpropriate dass,
either Rackage or Containable, before @lling ggtWeight. If Package mplementel Containable,
then the cde cauld treat all items as Gontainable, whether padkaged or not

E&" It'would"not"te"mssible"aryway"because'there'isno"multiple"inheritance"in"ava.
False



