EECS3311 Software Design (Fall 2020)

Q&A - Lecture Series W9

Monday, November 16



1. If we put

r’rempercn‘t.tre:=w<aa’rher_dc1’rc1.1‘<ampercn‘ure’ > ’{’g/o‘.—ﬁ
 humidity:=weather_data.humidity

in make of class CURRENT_CONDITIONS

Will both of them do ’rhifh weather_datas attributes?
@

2. If wdgef_measuremeni(...) is called from clients,
—
Will it automatically update because of the aliasing?

L wo. ~{ ol weather data Mol Lhangl T

3. If we just create a query fto meo S - ( Qyéeg(—w )
return weather_data.temperature and weather_data.humidity

And call the query in display

Isnt it save time and space for updating?




Weather Station:
1st Implementation

class WEATHER DATA create make

feature - Data
temperature: REAL
humidity: REAL
pressure: REAL
feature -- Queries
correct_limits(t,p,h: REAL): BOOLEAN
ensure
Result implies -36 <=t and t <= 60
Result implies 50 <= p and p <= 110
Result implies 0.8 <= h and h <= 100
feature - Commands
make (t, p, h: REAL)
require
correct_limits (temperature, pressure,
ensure
temperature = t and pressure =
invariant

correct_limits (temperature, pressure,

end

humidity)

p and humidity = h

humidity)

class FORECAST create make
feature - Attributes
current_pressure: REAL
last_pressure: REAL
weather_data: WEATHER_DATA
feature - C nds
make (wd: WEATHER_DATA)
ensure weather_data =
update

a-weather_data

do last_pressure := current_pressure
current_pressure := weather_data.pressure
end
display
do update

/

class CURRENT CONDITIONS create make
feature - Attributes
temperature: REAL
humidity: REAL

weather data: WEATHER DATA
feature - 1ds

make (wd: WEA THER_DAll)f»’

ensure weather_data = wd lu

update g
do tempelafure := weather data.temperature
humidity *:= weather_data.humidity A/O

end
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class STATISTICS create make

feature - Attributes
weather d. . WEATHER DATA
current_temp: REAL

max, min, sum_so_far: REAL
num_readings: INTEGER
feature - nds

make (wd: WEATHER _DATA)
ensure weather_data =
ueda te

do current_temp :=

a-weather_data

weather _data.temperature

if ne

date min,

lafe.rt_teu}z

max
end
display
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Weather Station:

Testing 1st Design

iclass WEATHER STATION create make
feature - Attributes

wd: WEATHER DATA

feature - l
make

do create wd.make (9

.
create cc.make (w
.

75, 25)

wd)Qet_measurement?

cc: CURRENT_CONDITIONS ; fd: FORECAST sd: STATISTICS

class FORECAST create make
feature - Attri
current_pressure. REAL
last_pressure: REAL
weather_data: WEATHER DATA
feature - Co
make (wd: WEATHER_ DATA)
ensure weather_data = a-weather_data

update
do last_pressure := current_pressure
current_pressure := weather_data.pressure
end
display
do update

; create fd.make create sd.make (wd)

(15, 60, 30.4)
CCadd ; fd.display ; sd.display
fcc.displaj} ; fd.display ; sd.display

M.set_measurements (11, 90, 20)
cc.display ; fd.display ; sd.display

end
lend
WEATHER_DATA [© "
fd
temperature |. |
pressure T
humidity _ cc

class CURRENT_CONDITIONS create make
feature - Attribu

temperature: REAL

humidity: REAL

weather _data: WEATHER DATA
feature - C ds

make (wd: WEATHER_DATA)

ensure weather_data = wd

update
do temperature := weather_data.temperature
humidity := weather data.humidity
end
display
do update

FORECAST

weather_data

(Weather_datg)

class STATISTICS create make
feature - Attributes
weather_data: WEATHER DATA
current_temp: REAL
max, min, sum_so_far: REAL
num_readings: INTEGER
feature - C
make (wd: WEATHER DATA)
ensure weather_data = a-weather data

update
do current_temp := weather_ data. temperature
—-— Update min, max if necessa
end
display

do update
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Weather Station: Testing the Observer Pattern

class WEATHER_STATION create make
feature -- Attributes
cc: CURRENT_CONDITIONS ; fd: FORECAST ; sd: STATISTICS

i msem ateTt_ekgect : (L
5, 25 (weert

; create fd.make (wd) ; create sd.make(

wd. set_measurements (15, 60, 30.4)
. e
wd.notify

cc.display ; fd.display ; sd.display
M cc.display ; fd.display ; sd.display

wd.set_measurements 0,
u wd.notify
d la ; sd.display

cc.display ;

end

wd|

class FORECAST
inherit OBSERVER

feature -- Commands
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

class CURRENT_CONDITIONS
inherit OBSERVER
feature - Cc
make (a_ weather data WEATHER DATA)
do weaths a wealbed=dat a

weather_dat N

ensure weather. da a

a _weather. data
weather_data.observers.has (Current)

end

WEATHER_DATA ; T ORECAST
’rempera’rure weather_data
pressure =
h:midi’ry @JCURRENT_CONDITION
observers / ' weather_data/
N~ -_— e == /v‘

class STATISTICS
inherit OBSERVER

feature -- Commands
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

. Why does passing “Current” inside

the objects constructor make
sense? “Current” object is not
technically made yet as it is still
executing its “make” constructor?



Design 1 vs. Design 2: Up

to Date?

class WEATHER STATION create make class CURRENT_CONDITIONS create make
S i feature - Attributes
feature Attributes
e temperature: REAL
cc: CURRENT_CONDITIONS ; fd: FORECAST ; sd: STATISTICS « humidity: REAL
wd: WEATHER DATA ®weather_data: WEATHER DATA
feature and feature —- ¢ nds
make D make (wd: WEATHER DATA)
d:;%éate wd.make (9, 75, 25) ensure weather_data = wd
reate cc.make (wd) ; create fd.make (wd) ; create sd.make (wd) update
ddf temperature := weather_data.temperatur
humidity := weather_data.humidity
wd.set_measurements (15, 60, 30.4) o
cc.display ; fd.display ; sd.display displ
cc.display ; fd.display ; sd.display do fupdate
-
wd.set_measurements (11, 90, 20) @
cc.display ; fd.display ; sd.display cc 3 .h_ ?
-
end ﬁ ( M A
lend \@ <~

class WEATHER STATION create make
feature u
cc: CURRENT_ CONDITIONS H
wd: WEATHER DATA
feature - C
make O L -
do create wd 25)
eate Jcc.make create fd.make

fd: FORECAST ; sd: STATISTICS

(Wd) (wd) ;

create sd.make (wd) ensure w _dak —

class CURRENT _CONDITIONS

inherit OBSERVER
feature
make (
do| weather._data :=

—— Commal w

WEATHER_DATA)
a_weather._data

ortf.

weather_data.attach (Current)

wd. set_measurements ENGIO NS OFA))
wd.notify > Mﬁ f\; EVV
cc.display ; fd.displ ; sd.display
cc.display ; fd.display ; sd.display @
wd. set_measurements (11, 90, 20)
wd.notify
cc.display ; fd.display ; sd.display
end
end

end
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Event-Driven Design: Multiple Subjects

Can you give an example of how the implementation of <Event> will

be if there are 2 “subjects™?

! Z
Case 1: Multiple instances of WEATHERBDATA

class WEATHER DATA
create make

will 2" € &

el

class EVENT [ARGUMENTS -> TUPLE ]
create make
feature —- Initialize
actions: LINKED_LIST [PROCEDURE [ARGUMENTS]]
make do create actions.make end
feature
subscribe (an_action: PROCEDURE [ARGUMENTS])
require action_not_already_subscribed: not actions.h
do actions.extend (an_action)
ensure action_subscribed: action.has(an_action) end
publish (args: G)
do from actions.start until actions.after
loop actions.item.call (args) ; actions.forth end
end
end

tion

feature - Me:

temperature: REAL ; humidity: REAL ; pressure: REAL
correct_limits(t,p,h: REAL): BOOLEAN do ... end
make (t, p, h: REAL) do ... end

aature yenlb tor data coh

2nqges

———
change-on-temperature : EVENT[TUPLE [REAL] Jjonce Jcreate Result en
change-on-humidity : EVENT[TUPLE [REAL]

change_on_eressure : EVENT|[TUPLE [REAL]

wll, wilz - WedmiR_pdtd
wl =7 (£ ]

Yo M\Iil

invariant correct_limits(temperature, pressuEre, hum;dity) end

2ature Conmana 8
set_measurements(t, p, h: REAL) .

nia
require correct_limits(t,p,h) m fan 5 ae't

do temperature := t ; pressure := p ; humidity := h

change_on_humidity .publish ([p]) Wﬁd?
(e

change_on_pressure .pUBTTSE (1h1) /
end

wlz 2 —%
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Event-Driven Design: Multiple Subjects

Can you give an example of how the implementation of <Event> will

be if there are 2 “subjects™?

Case 2: Multiple kinds of subjects: WEATHER_DATA, WEATHER_DATA_2

wul( ‘FC«_"-’{'J

class EVENT [ARGUMENTS -> TUPLE ]
create make
feature -- Initialization
actions: LINKED_LIST [PROCEDURE [ARGUMENTS]]
make do create actions.make end
feature
subscribe (an_action: PROCEDURE [ARGUMENTS])
require action_not_already_subscribed: not actions.h
do actions.extend (an_action)
ensure action_subscribed: action.has(an_action) end
publish (args: G)
do from actions.start until actions.after
loop actions.item.call (args) ; actions.forth end
end

wal [ - A)FAT)’TER-—VAT‘G
wolz: WEdTHER _tdd_2

N(J“ set_wm (10 . 205 20)
pdr- fetom (2. 1, 4f)

class WEATHER DATA

create

feature easurements
temperature: REAL ; humidity: REAL ; pressure: REAL
correct_limits(t,p,h: REAL): BOOLEAN do ... end
make (t, p, h: REAL) do ... end

feature Evyent for data ~hapgoc

change_on_-temperature : EVENT[TUPLE[REAL]]once create Result endl
——

EVENT [TUPLE [REAL] Jonce create Result end

EVENT[TUPLE [REAL] Jonce create Result end

change_on_humidity :

change_on_pressure :

feature Command
set_measurements(t, p, h: REAL)
require correct_limits(t,p,h)
_go temperature := t ; pressure := p ; humidity := h
t])

‘hange_-on_-temperature .publish (

[
change_on_humidity .publish ([p])
change_on_pressure .publish ([h])

e
invariant correct_limits(temperature, pressure, humidity) end

class  JEATHER _ M2

setwm(C--->
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Q1. If I understood it correctly,
Methodhandler in Java or Procedure in Eiffel
is a library class which heips us to store functions/features into

an object so that they are easier to b@ and retrieved?
=TT 7~

‘A aéé/a/ WU,
Q2. In terms of our quiz this week, do

study event-driven design in only Eiffel Syntax O_L[_p %@&
or do we also have to study event-driven design in Java syntax too?
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