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Subcontracting: Architectural View
; SMART PHON;

get_reminders: LIST[EVENT]

require z‘>_ C—

( PHONE_USER ]

tny _phone: SMART PHONE

o 7 .
?Z = — (7
gu = & l§@ < 8l
7 IPHONE 6S PLUS )

get reminders: T[EVENT]
require else ??
ensure then/7Z ¢
(81 y
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Subcontracting: Example (1)

class GMARTEBHOND

get_reminders: LIST[EVENT]
require
a: battery_level 2 0.1
ensure
B: Ve:Result | e happens today

end

class IPHONE_11_PRO
inherit SMART PHONE redefine get_reminders end
get_reminders: LIST[EVENT]
require else
v: battery level > 0.15 —— 15%
ensure then

d: Ve:Result | e happens today or tomorrow
end

PHONE_USER|-2£R2"2 3/SMART _PHONE

t

IPHONE_11_PRO
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class SMART PHONE

get.reminders: LIST[EVENT]
require Nﬂiw
a(Eattery_level > CD 10%
ensu

B: Ve:Result | e happens today
end

class IPHONE_11_PRO
inherit SMART PHONE redefine get_remipllers end
getmreminderss LIST[EVENT]
require else

ﬁp:" battery level 2: {Z =
ensure en

d: Ve:Result | e happens today or tomorrow
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class SMART PHONE
get_reminders: LIST[EVENT]
require
a: battery level > 0.1 —— 10%
ensure
B: Ve:Result | e happens today
end

class IPHONE_11_PRO
inheriﬁ-EMZRT:?ﬁONE'rédefine get_reminders end
get_reminders: LIST[EVENT]
require else

v: balktery level > ONb
ensure the

d: Ve:Result | e happens today or tomo
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Subcontracting: Example (2)

class SMART_PHONE

get_reminders: LIST[EVENT]
require
a: battery_ _level 2 0.1 —— 10%
ensure

end

class IPHONE_11_PRO
inherit SMART PHONE redefine get_reminders end
get_reminders: LIST[EVENT]
require else
¥: battery level > 0.15 —-- 15%
ensure then
d0: Ve:Result | e happens today or tomorrow
end

PHONE_USERHERene _giS\MART PHONE

i

IPHONE_11_PRO
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Contract Re-Declaration:
Missing Pre-Condition in Ances'r%rg e B X
——

class FOO class BAR
g vﬂﬂ‘— e inherit FOO redefine f end
do v f require else paBnge€
do ...
>
end . Z_/o
end
f end

Yiew— Pv?

e ’7-2
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Contract Re-Declaration:

Missing Post-Condition in Ancestor

class FJO
F
do ...

end

end)J'a,kﬁe

SV (Gt vrva
R T Lzsf

Lp fa

_ | eclass BAR

b
do ...

end

ensure then new_post

inherit F0OO redefine f end%
L}
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Missing Pre-Condition in Descendant —
class FOO class BAR
f require inherit FOO redefine f end
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end end
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Contract Re-Declaration:

Missinqg Post-Condition in Descendant

class FOO
f
(o ['> TR
ens
| original _post |
end
end

class BAR
inherit FOO redefine f end
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Weather Station: 1st Design

g’

WEATHER_DATA+

ci

€ FORECAST > ) )

feature X - ND/
displaf(x ) - A
-- Retriev€ and display the latest data.

current_pressure: REAL
last last_pressure: REAL )

weather datg ) ‘

o

Temperature: REAL
Whunfidity: REAL
regsure: REAL
orffect_limits (t, p, h): BOOLEAN
re current data within legal limits?
invagiant
corRgct_limits (temperature, humidity, pressuure)

~

, ZZORRENT _CONDITIONS+ )

weather_data -

feature
dm laf +
-- Retn e and display the latest data.
temperature: REAL
humtdtty REAL )

__ \
N &C__STATISTICS+

weather_data
feature
“ . daﬂa@
m -- Retri€ve and display the latest data.
A'l & _b ( \_ temperature: REAL
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class FORECAST create make

Y feature —— Attri S

Weafher S faflon‘ current_pressure: REAL
hd last_pressure: REAL

weather_data: WEATHER DATA

feature - Command

151- Implemenfafion make (wd: WEATHER_DATA)

ensure weather_.data = a-weather_data

update
do last_pressure := current_pressure
current_pressure := Weather datakpressure
class WEATHER DATA create make die;dlay
feature - Data do [upaate
temperature: REAL
humidity: REAL class CURRENT CONDITIONS create make
pressure: REAL feature -- Attributes
feature —- Quer 5 temperature: REAL
correct_limits(t,p,h: REAL): BOOLEAN humidity: REAL
ensure weather_dat WEATHER_DATA
Result implies -36 <=t and t <= 60 feature —-
Result implies 50 <= p and p <= 110 ‘: make (wd: WEATHER DATA)
Result implies 0.8 <= h and h <= 100 ensure |weather.data = wd
feature —- C s update
make (t, p, h: REAL) do temper.ature = weather_data.;er{zperature
: humidity := (egtherldataphumidity
require end
correct_limits (temperature, pressure, humidity) display
ensure do update
temperature = t and pressure = p and humidity = h
invariant class STATISTICS create make
feature -- Attributes

correct_limits (temperature, pressure, humidity)

weather_data: WEATHER DATA
end

current_temp: REAL

max, min, sum_so_far: REAL
num_readings: INTEGER

feature - Co
make (wd: WEATHER_DATA)

ensure weather._data = a-weather_data
update
do current_temp := @eathermdataptcmperature
— e min, ax 1f 5 8 V.
end
display
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Weather Station:
Testing 1st Design

class WEATHER STATION create make
feature - Attribute
cc: CURRENT_CONDITIONS ;
wd: WEATHER DATA
feature C
make
do create wd.make (9, 75, 25)
create cc.make (wd) ;

fd: FORECAST

ands

’

create fd.make

cC.Qdagplay ;
cc.display ;

rd.arsprdy ;
fd.display ;

wd.set_measurements (11, 90, 20)
cc.display ; fd.display ;
en
lend

sd: STATISTICS

(wd) ;

—y:vd.set_measurements (15, 60, 30.:%

sd.dlopray
sd.display

sd.display

create sd.make (wd

class FORECAST create make
feature - Att:
current_pressure: REAL
last_pressure: REAL
weather_data: WEATHER DATA
feature - C
make (wd: WEATHER_ DATA)
ensure weather_data = a-weather_data
update
do last_pressure := current_pressure
current_pressure := QEENCINGEIEED C0ressure
end
display

do update
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class CURRENT _CONDITIONS create make
feature - Attributes
temperature: REAL
humidity: REAL
weather_data
feature -
make (wd: WEATHER_DATA)
ensure weather_data = wd
update
do temperature := weather_data.temperature
humidity := @eatherldatadhumidity
end
display
do update

WEATHER _DATA

nds

class STATISTICS create make
feature - Attributes
weather_data: WEATHER DATA

current_temp: REAL
max, min, sum_so_far: REAL
num_readings: INTEGER

feature - C ofs
make (wd: WEATHER DATA)
ensure weather_data = a-weather_data

update
do current_temp := @eathermdatap tcmperature
—— Update 1 , max if nec 4
end
display
do update
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The Observer Pattern
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-- Is current observer up to date with
-- the latest state of the subject?
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The Observer Pattern: Application to Weather Station

’
4

~

feature -

7 observers: LIST[OBSERVER]
feature .- { OBSERVER }

tify an update to observers
ensure

Yo : observers : o.update_to_date_with_subject

_J

-- React to a update.

feature -- { SUBJECT }
up_to_date_with_subject: BOOLEAN *

-- Is current observer up to date with

-- the latest state of the subject?

\_

EATHER_DATA+

A temperature: REAL
/,humidity: REAL
| pressure: REAL
“Yorrect_limits (t, p, h): BOOLEAN

-- Are current data within legal limits?
invariant

correct_limits (temperature, humidity,
A —
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