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Cood General Book

>

Wo/a/‘éw

EDWFM/M'7 V@) natie

class BOOK 7
names; ARRAY[STRING] [ ‘IPAC A‘fft\'thm( ws 19191 ( \(’ M{/,;_fg
iegg_rfc_i_s: ARRAY | ‘ , T w :-CO}) 4_(1*0_“&:4’ —
—— Create an emp¥y book &A i
make do ... end
—— Add a name-record pair to the book MY
add (name: STRING; record: ANY) do ... end
—— Return the record ggssociated with a given name

et| (name: STRING) :(ANY’do ... end

end ——g mTF'

L — S S ) )

fJod, T ] fd-' -1

1 |birthday: DATE; phone_number: S‘I}RIN%

2 |(b) BOOK; is_wednesday: BOOLEAN

3 | create {BOOK} b.make ﬂ Eﬁf—_j

4 phone_number := "416-677-1010" —

S |b.add ("SuYeen", phone_number)

6 |create {DATE} birthday.mak , 4, 10) X

7 | b.add ("Yuna", E‘ir_tﬁa—)_/] 4

@ 4ie] | wednesday r= .get_day_of_week = 4







General Book violates Single Choice Principle

recl: C1 Sforagg

... —— declarations of recZ2 to rec99

recl00: C100

create {Cl} recl.make(...) ; b.add(..., recl)
. —— additions of rec2 to rec99

—-— assumption: /fl1’ specific to Cl, ’f2’ specific to CZ2,
if attached {C1 t("Jim") as ¢l then

cl. I

.7 —— cases for C2 -t
elseif attached {CIQVJ brget("Jim"] as cl00 then
100007 €l ff M ‘%UOI Hor_{

end

Retrievals
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—— assu 17K7T‘L
if attached {Cl} b.get ("Jim") as c1 then

cl.get("Tim") L
... —— cases for“C2 to C99
elseif attached {C100} b.get("Jim") ase-—ei80 then

~...LUU T100

\/ *hd \) Qlfep o.f(pc&m( {C(O)K _ fle
What if a new type C101 is introduced?
What if type C100 becomes obselete?

-

specific to C 27 specific tc

create {C100} reclO00.make(...) ; b.add(..., recl00) f7f/54
V4 vefe
;tc.
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-/%b* Return the record

Generic Book z
Lol dntig e T,
class BOOK| VAT v Wef v@éﬁ
names: ARRAY[ST G]
records: ARRAY/[(¥ MJP O,Cefy /0(‘&?(
N;M
-— Create an ewpty 7 c/ AL 4[‘&0\«/{

make do ... end
/* Add a name-record pair
add (name: STRING; recoyd:

’%?et (name: STRING) : d
e

ocYa¥ed with a given name */

b Bock( 4

Lot/ 7 tpe Tk MTATS (¢ 4 Beof -

birthday: DATE; éhone_number: STRING
@ ; 1s_wednesday: BOOLEAN
create BOOK[DATE] b.make

phone_number = "416-67-1010" . N

add ("SuYeon", qune_numbe 7 S\(WNC(
create {DATE} birthday.make
D.add frTnna®;, Lirthdg
1 s_wednesday :=Q. get ("Yuna")

1975, 4, 10)®

.get_day_of_ week ==
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class BOOK|[

names: ARRAY[STRING Lteee S‘ wioko(- . )
RIRS

records: ARRAY | ‘S{] 0. LECEp _S SZ. Wa/(?(. _)

—— Create an empty book
make do ... end

/* Add a name-record pair to ok */

——f7add (name: STRING; record: g{éﬁ;ﬁ?” end
/* Return the record associatedwith a given name x/
get (name: STRING) 5( do ... end

end j\7 . ¢t <
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Instantiating Generic Parameters

Say the supplier provides a generic DICTIONARY class:

class DICTIONARY[V, K] —- V type of values; K type of keys
add_entry (v: V; k: K) do ... end
remove_entry (k: K) do ... end

end

Clients use p1cTIONARY wﬂlefferent degrees of instantiations:

class
2es ameos msisl ) DRABIST T4 T, S
,e“d s 1 6

(/e.g., Declaring | pATAaBSE_TABLE[INTEGER, STRING] |instantiates

DICTIONA RING, INTEGER) |

— / N~
class STUDENT BOOK|[V]
imp: DICTIONARY[V, STRING]
end

e.g., Declaring | sTupENT_BOOK[ARRAY [ cOURSE] ] |instantiates
DICTIONARY [ARRAY [ COURSE], STRING] |
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Generics vs. Inheritance (1)

Abstraction

SET OF
BOOKS
Type parameterization Type parameterization
LIST OF_ LIST OF _ LIST OF
PEOPLE BOOKS JOURNAL
LINKED LIS

OF BOOKS

Specialization



Generics vs. Inheritance (2) _0_15_35_ éZS([_@]
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Multiple Inheritance: Example







Multiple Inheritance: Exercise

~ —
class| RECTA@ A WEFE 6{ DZH%(A}
feature —— Queries ¢
- T

width, height: REAL| |C12ss IBEE[G] ,

. o5: REAL feature - Queries

ZECs, YPos: —>descendants: ITERABLE [G]

feature ——- Commands
feature - Commands
make (w, h: REAL)
: add (c: G)

change _width > .

_ -— Add a child ‘c'.

change _height

end
move
end
test_window: BOOLEAN
clasleINDﬂﬂ local wil, w2, w3, w4: WINDOW
~inherit €
. k H . ’
Smcmvis || create @rate @t create @nstets, )
- TREE[WINDOW] ! : ' i @/ nake (1,
end w2.add(w4) ; wl.add(w2) ; wl.add(w3)
Result := wl.descendants.count = 2
end
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equipment

_____________________________________________________

¢ ~\ \\
f ( EQUIPMENT* ( children; EIST[..] X

feature

e e+ price: REAL
CLIENT - feature
add_child(e: EQUIPMENT)
_

ensure children[children.count] = e

CHKZ
.

ch.make
create crd.make
reate d.make

gl (e @va First Design Attempt
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equipment

e e

e

sure children[children.count] = ¢

I, N \\
i ( EQUIPMENT* %enf LIST[..] x
feature / \ X
4 e+ price: REAL :
CLIENT > feature :
;
1
1

%child(e: EQUIPMENT)

N\ J







