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Declarations of Variables and Return Values
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Taxonomy of Eiffel Features

v 2 de{ov
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[attrzbutes (storage)
features commands| (no)return values, side effects)
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' pment (TDD)

1.(Test g5 soon as a feature

becomes executable.
1[) e-run alI tests when

fix the Eiffel class under test

extend, maintain whey some tejt fails

Elffel Classes
(e.g., ACCOUNT, ﬁNK)

] (re-)run as
(espec test suite

ESpec Test Suite
(6«2 TEST ACCOUT,
=2 TEST BANK)




Checking_Multiple Cases in a Boolean Case

t_static_query: BOOLEAN
do
commenti('"t_static_query: test is_month_with_31_days")

Hypothetically:
is_month_with_31 daysLlways returs false




Precedence of Logical Operators

valid_combination:
onth_with_3 1_days (month)limplie§ <= day and day <= 31
( ) -

P/
isZmonth_with_30_days (month)\{mplies 1 <= day and day <= 30
and }72

month = 2 implies 1 <= day and day <= 29
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Eiffel Classes: Syntax Overview

class SOME_CLASS
create

—-— Explicitly 1ist here commands used as constructors
feature —- Attributes

—— Declare attribute here

feature —- Commands

—— Declare commands (mutators) here
feature ——- Queries

—— Declare queries (accessors) here
invariant

—-— List of tagged boolean expressions for class invariants
end




EiFFeI{Bouﬁnesi Syntax Overview

Command

some_command, (7 )SOME_ YpE_@y: SOME_TYPE_ 2)

=—_Do V'rﬂ-'mm of the ammand

quic

~,
== _LilSiE @i ta§;;;7boolean expressions for preconditions
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gt s a

[ —="List of local variable declarations e
do -
—— [ Jor O Thotrucrtions g5 Jmplementation
ensure
— List of tagged boolean expressions for postconditions uery
end el I A
some_query (x: SOME_TYPE_ 1 : SOME TYPE 2)]: ME _RT
—— _Deog rip#imm of fhe f;ﬂ'l@?—
requiret@
-— Lists o tagged boolean expressions for preconditions
ESSasoTE

—— List of loc Va ab declarations
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- s of instructions as implementation
It
sure
——- List of tagged boolean expressions for postconditions
end




Object Creation

P )
[Birthdayl bd@Inewd{Birthdayp
o acfnewlBihaagno. 15):
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Using_ make as a Command vs. a Constructor

t_create_new_birthday: BOOLEAN
local
bd: BIRTHDAY 2)
do

[ ent (" e w_birthday: create a valid instance of birthday")
creat ake ,@) -- command make is used as a contructor
- nth =

0 and bd.day = 15

ult en
X@%make €42 ~-- command make is used as a constructor
t :=’bd.month =9 and bd.day = 14

eck Result
bd.make((7,) L5
Result := .month = 7 and bd.day = 15

end
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Writing_a Postcondition Violation Test




Object Equality: Eiffel vs. Java
cIaslebject IS *

boolean egual@obj) {
retuen this == obj;

built in )
end }
end

extends

fr— clas
BIRTHDA) o
month: INFEGER &7 int'day;

ay: INTEGER boolean eguals(ObjecPobj) {
if(this == obj) { return true; }

—_—
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and
Current.day = other.day
end



Logical Pattern: Conjunction vs. Impllc on Ti_ =T
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vall ombination: yS-
month w.th@s ma th @_39 1<— Ny and dx

5 pli as
month_ wit ay mplieg d‘aﬁ and d S0)
30 ey (P malies > < 0 O

dnu

(month = 2 implies 1 <=-day and day <= 29)

T>TzeT Birthday Instance

UFed T=F
Can we change implies_to and?

(month = 2 m&#u. 1 <= day and day <= 29)



Logical Pattern: Conjunction vs. Implication

valid_combination:
(is_month_with_31_days (month) implies 1 <= day and day <= 31)

and

(is_month_with_30_days (month) implies 1 <= day and day <= 30)

and
(month = 2 implies 1 <= day and day <= 29)

Birthday Instance
June 23

Exercise

Can we change implies_to and?

valid_combination:
(is_month_with_31_days (month) & e 1 <= day and day <= 31)

and

(is_month_with_30_days (month) emspies 1 <= day and day <= 30)

and A
(month = 2 imwpiiee 1 <= day and day <= 29)
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Features of Linked Lists
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Use of across as Loop Instructions

ec{""’"’g )
Auto ComPlcem‘iond{wljlz(Dﬂgl @/"«eﬂol Modified Version
(

: <))

q

dCross
| L) D(Mvg///omf N— @ l_j
’V&'o?AuP Ioop
a Cuwoov
st o
P)(A‘f
b et f HE,






Use of across as Boolean Expressions

Universal Quantification v = Existential Quantification 3

aCross




Implementing_a Birthday Book
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Void Safety (/,,Dé{ { \m(”
' Check for Null Pointers

Eiffel
[attachedl|nick_name)

=

Initialization Required? 7
1 Required? 1w _ it




Program from the Interface, Not from the Implementation

— Sttty HF

@of Object [create @2} birthdays.make(...)

ARRAYED_LIST+ PART_SORTED_TWO_WAY_LIST+




Birthday Book: Invariant

o Dot bbB: BIRTHDAY BOOK

@ bb. wawes, fouyaf
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Birthday Book: Invariant bb ("akn”) - fﬁ}’t#
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Postcondition of add
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Writing_a Postcondition Violation Test

add+ . — —0 m‘)wf?d
ensure ~ o e B e S
Lﬁ[:count incremented' N\ NN
CcCOUunL——e+€ \
ame_added.__ to end.: HDAY_BOOK |
CAL.  names[count] ~ @'
irthday _added to ol /
1&8) plrthdays[count] ~ birthday /
/
u) /
bd BIRTHDAY_BOOK_VIOLATING.
NAME_ADDED_TO_END
—add++

N

do
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Postcondition of get_birthday
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attached Return Value: get_birthday

) Supplier

get_birthday(n: STRINEY: BIRTHDAY
~Pequire S Z

existing_name: names.has(n)

sult(:)BIRTHDAY




. STRING):|detachable BIRTHDAY Supplier

Resllt : (detachable BIRTHDAY & ;f::’idﬁé/e v

[ vo mﬁﬂ/[w

return Result
end

some_routine(...)
local
(bb": BIRTHDAY_BOOK




Declaration of celebrate

class BIRTHDAY BQQC

— i Mg LZSL2

"LIST[BIRTHDAY]

e g T
ARVEYx
end /] ﬁm Ge8 —'W—




Npr 7l 1z R .>
Postcondition of celebrate L ok > Jon

bb.celebrate( create {BIRTHDAY }.make(3, 14)))
bbCelebratel create {BIRTHDAY }Xmake(8, 7 ;I
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