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Weather Station¢ 1st Design
——]

weather_data

demperature: REAL

bumidity REAL
: REAL /
— weather_data

orrect_limits (t : BOOLEAN
-- Are current data within legal limits?

invariant
correct_limits (temperature, humidity, pressuure
e

weather_data

orte-diectee|
clea§

( RECAST

feature

‘display +?
-- Retrieve and display the latest data.

current_pressure: REAL
last_pressure: REAL

-- Retrieve and display the latest data.
temperature: REAL
humidity: REAL

feature

| display +i
-- Retrieve and display the latest data.

temperature: REAL
-—
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1st Implementation vedl e
] oy

BOOLEAN

correct_limits(t,p,h: REAL):

ensure

Result implies -36 <=t and t <= 60
Result implies 50 <= p and p <= 110 ‘
Result implies 0.8 <= h and h <= 100

ature -- Commands d’? l

ake (t, p, h: REAL) YCMP ro M‘ .

correct_limits (temperature, pressure, humidity)

erature = t and pressure = p and humidity

currentipressure:
— : REAL
weather_datayj WEATHER DATA
eat TT
ke (wd: WEATHER_DATA)
sure weather_data =
ate

Mtmands

a-weather_data

o last_pressure := current_pressure
current_pressurgs”T weatyer_data.pressure
da{ll updat. I
clas URRENT_CONDITION: eate make
feature —— At bute
temperature: REAL
il L
weather_datp: WEATHER DATA
f et ure—— 1ds

make (wd: WEATHER DATA)

ensure weather_data = wd
update
do temperature := weather_data.temperature
humidity := (weathe umidity
end -
ldlsplay' —? E3A0-V 4
do L te

hi
correct_1IMNts (temperature, pressure, humidj fea e— - Lblces
en UTTENtCemp: REAL
} max, min, sum_so_far: REAL
num_readings: INTEGER
feature - nds
make (wd: WEATHER DATA)
—
a-weather_data

update

ensure weather_data =

do current_temp :=

Jpaate min,

weather datastemperature

m i f n
ma ne




Weather Station:
Testing 1st Design

iclass WEATHER STATION create make

feature Attribut
cc: CURRENT_CONDITI
wd: WEATHER DAT.

feature nd

ONS ; fd: FORECAST ; sd: STATISTICS

C

featu |
current_pressure:
last_pressure: REAL
weather _data: WEATHER DATA
feature - C s
make ( wei—irEarrrER=TAYA)
—_—
ensure weather_data
update
do last_pressure := current_pressure
current_pressure := (Weather datalpressure
end
dispflay
dc.. update

= a_weatherdata

ands
make

; creatée sd.make(wdil’

y;ececsa’”

do create|w make,(9 ey gég

create liccfﬁake @:_,_ create ake (wd

-4 ‘—""!Il!L-_ E;;
gwd.se’t_melasuremant's (15, 60, 30.4)

%gcc.display m
.

8 sd.display:
¥4 o rlhd\?e N
U . set_measurefig¢nts

(11,"9‘9,;‘.';5‘6’)t

'lcc.display ; fd.display ; sd.displa

i,

wd

@
7~;*°

end

lend

weoM

e —
'cIassI CURRENT_CONDITI ONS{ create make

featur® —- Attributes
temperature: REAL
humidity: REAL
weather_data:

feature -

make ( re=
—
weather_data

WEATHER DATA

ensure
update
do temperature := (weather _data.temperature
humidity := (eéather data.humidity
end
displav.-
”
do

pd 2
D) m.w.;g(d,-

— -

WEATHER_DATA ‘z;i\ o

-btemperature T FORECA >
_|, pressure # 2 ' @a’rher_da’ra

TR el =
b humidity £ L) {GURRENT_CONDITION

eather_data

*

g
W’J\;"fe\( z

class||STAPISTICS crleate make
feature ™= ACCr.iDUCED
weather_data: WEATHER DATA
current_temp: REAL
sum_so_far:
INTEGER

max, min, REAL
num_readings:
fpotuee \ ds
make (wd: WEATHER _DATA)
ensure weather_data
update

do current_temp :

a_weather_data

weather data.temperature

—-— Update min, max if nece ry.

end
displgy
do | update
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notify4+
-- Notify an update to observers
ensure

Yo : observers |odipdate_to_dateAvith_subject

N ‘
feature -- { NONE } —1
observers: LIST[OBSERVER]
feature -- { OBS

1 feature _a.l SUBJECT }
updat®s

-- React to a update.

--1Is current observer up [0 dalcw

-- the latest state of the subject?

_————————————_—_‘



Observer Pattern: Application to Weather Station

subjects observers

an update to observers

erature: REAL
midity: REAL
essure: REAL
correct_limits (t, p, h): BOOLEAN
-- Are current data within legal limits?
invariant
\ correct_limits (temperature, humidity, pressuure)
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class SUBJECT create make
feature -- Attributes

observers : LIST[OBSERVER]
bg —— Commands
l make
Create {LINKED_LIST[OBSERVER]} observers.make
ensure = TS oDscrvers.count = 0 end
feature -- Invoked by an OBSERVER
attach (o: OBSERVER) -- Add ‘o’ to the observers

require not_yet_attached: not observers.has
ensure is_attached: observers.has (o) end

(o)

detach (o: OBSERVER) -- Add ‘o’ to the observers
require currently attached: observers.has (o)
ensure is attached: not observers.has (o) end

invoked by a SUBJECT

Notify each attached observer about thewl

ss observers as cursor looplcursor.item‘,_lpdat

aip .
e{end

= ————
nsure all vieps_updated:
across obsejfvers as o all o.item.up_

class( WEATHER DATA
inheri JECT

create make

feature -- data available to observers
temperature: REAL '
humidity: REAL m‘
pressure: REAL
correct_limits(t,p,h: REAL): BOOLEAN
feature - Initialization d‘
make (t, p, h: REAL)
do
make_subject —-- initialize empty observers
set_measurements (t, p, h)
end VJ
feature - Called by weather station
set_measurements(t, p, h: REAL)

require correct_limits(t,p,h)
invariant
correct-limits (temperature, pressure, humidity)

end

) date_with_subject end

'l




Weather Station:

Observers

class FORECAST
inheritT UBSERVZZR
feature
make (a_weather_data:
do weather_data

1ds

C
WEATHER_DATA)
a_weather._data

weather_data.attach (Current)
a_weather_data

ensure weather_ data =
weather_data.observers.has (Current)
end
feature Que
up_to_date_with_subject: BOOLEAN
ensure then

deferred class

OBSERVER
feature -- To be effected by a descendant
up_to_date_with_subject: BOOLEAN
-— Is this observer up to date with its
deferred
end
update
—— Updat the s view of ‘s’
deferred
ensure
up_to_date_with_subject: up_to_date with _subject
end
end

*

Tmecul) = curgentgpressure = weather _data.pressure
update
U0 - Sl = / on demand
end
= _—

classCURRENT_CONDITIONS
inher%mﬂr
feature - == .

make (a_weather_data: WEATHER_DATA)

do weather_data a_weather._data

weather.data.attach (Current)
ensure weather_data a_weather_data

weather.-data.observers.has (Current)
end
feature Que
up_to_date_with_subject: BOOLEAN
ensure then Result temperature weather_data.temperature and|
humidity = weather_data.humidity
L4

nly on demand

clal STATISTICS
inheri

feature - ¢
make (a_weather_data: WEATHER DATA)
do weather_data := a_weather_data
weather_data.attach (Current)

a_weather_data

ensure weather_data
weather_data.observers.has (Current)

end
feature - Ou
up_to_date_with_subject: BOOLEAN
ensure then
2 £

a temperature = weather_data.temperature

on demand




Weather Station: Testing the Observer Pattern

class WEATHER _STATION create make class QORECAST
feature Attributes inherit SERVER
cc: CURRENT _CONDITIONS ; fd: FORECAST ; sd: STATISTICS feature Comgg#fids

wd: WEATHER DATA make (a_wea®her_data: WEATHER DATA)

feature - (¢
make

d reate make 5, 25)
creat Ima ke § B creat< fd.lake . ; creat
%wd.set megsurements (15, 60, 30.4) A AQ MM
Lo e
—>cc displayv idelsplay ; sd.display a M_A ..—“

ds

cc.display ; fd.display Sl eolc
wd.set_measurements (11, 90, 20) <& a Wm-—h'mh
wd.notify "o r (CC)
cc.display ; fd.display ; sd.display
end de
end

e vd

WEATHER_DATA [~75 g
temperature [ IS |
retsure A% o K/l weather_data
humidity  [3€ 0.t (94|CURRENT CONDITION
observers / Y weather_data

Nae—— ]

STATTSTICS
[ L U

~uuaia

I wllcl

o weather _data := a_weather_data
wearthentcda talatizachil(CGiiErenE)
ensure weather_data = a_weather_data
weather_data.observers.has (Current)
end

class |CURRENT.CONDITION) |

inherit OBSERVER

feature -

mak g ( G — ) Ad
O weather data := o
Queather_data.attach (@) [‘t

ensure weather_data = a_weather_data
weather-data.observers.has (Current)

Comm

el dai

Z ATTSTIC,
inherit OBS ER

end

class

feature - C nds

make (a_ weather data:
do weather_data :=

WEATHER _DATA)
a_weather_data

weather_data.attach (Current)
ensure weather_data = a_weather. data

weather_data.observers.has (Current)
end
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