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Display device
. The WeatherData object
Pressure ]
sensor device e tracks the data coming

from the Weather Station

Weather-O-Rama provides ,
and updates the displays

Display Three
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First Solution!

WeatherData
getTemperature() Display Two
getHumidity/() /
getPressure()
measurementsChanged() -
/ other methods Display One Display Three
public void measurementsChanged() {
-ﬁ'r.a'b the most u—gﬂ:n{ mE3suremets b\;‘
float temp = getTemperature(); alling the WeatherData's getter meth-
float humidity = getHumidity () ; ods ":,a|'rr;ad'~||r imPI.EH-EHJLE{i}-
float pressure = getPressure() ;
currentConditionsDisplay.update (temp, humidity, pressure):; Huwu?dﬂx

statisticsDisplay.update (temp, humidity, pressure);

: =i the displays.-
forecastDisplay.update (temp, humidity, pressure);
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First Solution!

WeatherData
getTemperature()
getHumidity() /
getPressure()
measurementsChanged() -
o : |
\e‘(\e / other methods ~ |
\'b\‘e Dispigy One Display Three
e (L O\ 2™ toChanged()
\\e‘\‘ 03\‘ ‘-0 e(\‘s -ﬁ'ralb J,;'ng: mosT lr.:ﬂf_‘,r-.J.; m:a‘i'.-'r:rn:tS b‘?'
(& Led" ‘“z\‘ \e«\ : lina +he WeatherData's aetter meth-
<© e e etTemperature () ; talling the WeatherDatas g
W\ N 0 ~dity = getHumidity(); ods (alveady implemented).
\}\e 0\\3\ pressure = getPressureal();
A\
A\

{)((‘e currentConditionsDisplay.update (temp, humidity, pressure):; Now ulﬁdab:
statisticsDisplay.update (temp, humidity, pressure); Lhe disP'.a'fE---
forecastDisplay.update (temp, humidity, pressure); ; '

} 1
RIAD SONBOL - SOFTWARE SYSTEM DESIGN 4




Better Solution

<<interface>> observers > <<inlerface>> ffinterfacen
Subject Observer DisplayElement
registerObserver() update) display()
removeObserver|)
notifyObservers()
.5‘96
L . . r
CurrentConditionsDisplay
update() : il
- display() { // display current ThirdPartyiRsplay
WeatherData measurements } update()
registerCbserver|) ' . display() { ! display
removeCbserver() . something else based on
nofifyObservers() Statistl -:: ;L‘v's o measurements }
This dis —=
getTemperature() show LE Iay element update()
getHumidity() S the Current display() { // display the aver- : D{VE]G?ETS
getPressure) rncaswcrncn{; ‘F\"am {h e age, min and max measure- ) IE . ‘t
WeatherD : ' " tan impicmen
a{a ments }
measurementsChanged() t:rb Jc.n;{, ‘I;in{ Gbslt'r‘\‘ﬂ‘l“

/1\ and ]?Fisﬂa‘f{o

i tecbates
’R This one keeps track ComcastDuepay Lﬂa{g their own
Wanch:rEﬂ‘tEh m;b'f,tf of the min/avg/max update)
]m?'lgrnt'n 5 e =ub)

displ i display th
— measurements and isplay() { f display the
| ‘F ; forecast }
m‘tt'r ate. dlS?IaYS {hcm-
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Better Solution

<<interiace>> Both of these metheds take an
Subject public interface Subject { / Observer as an argument; that is, the
) ;}

isterObse. . . . :
:i’;ﬂﬂmizg public void reglsterObserver (Cbserver o Observer 1o be r:gnsﬂrﬂd or vemoved.

notifyObservers(| public void removeObserver (Observer o);
- public void notifyObservers();

This method is talled +o no'ti-FT all obsevveys
when the Su'nj,:r:i’s state has thanged.

tef -
updatef() ThirdPartyDisplay

- display() { /! display current
WeatherData measurements } update()

registerCbserver|) display() { ! display

removeCbserver() : something else based on

nofifyObservers() Statistl -:: ;L‘v's o measurements }
This dis —=

getTemperature() show }:’E iay element update()

getHumidity 5 [ f.u\"rch{ display() { // display the aver- Dﬂt]ﬂ?\!fﬁ

getPressurel) mcﬂsarcmcnﬁs ‘F\"am ﬂ'it age, min and max measure- ) ]E . ‘EL
WeatherD - tan implemen

a ments }
measurementsChanged() ‘Eﬁ t:rb J:f,{_ ~|;'nt E)bscr‘dﬂ"r

and Display

/I\ . inkerfaces to
’R This one keeps track ForecastDisplay h“aal;g their own

WeatherData now of Lhe min/3 v9/max update() Jisplay clement.
' : . y ele
-m?'lcmgh{;. the Subjr,ﬂf measurements and :;fplafl]}{ 11 display the P

R 'm-tgrﬁa Le. dii?lﬂ']fs {’.hcrn-




Better Solution

=<interface>> observers <<interface>> <<inierface>>
Subject Observer DisplayElement
registerObserver() update) display()
removeObserver(]
nunﬁrDbserue.rstI The Obsevver in{cr(:al'.c 1S

public interface Observer ({

public void update (float temp, float humidity, float pressure); implemented by all ébscrvcrs,
} A T 7 so they all have to implement
These are the state values the Obsevvers get from the update() method. Heve
the Subjcd‘c when 3 weather measurement thanges we re £o”owin¢3 Mary and

Sue'’s lead and passing the
mcaswcan’r,s {:o {:hc observers.

Developers
tan ]m?lﬂmﬂh{;

+he Observer

remaoveObserver()
nofifyObservers()

StatisticsDisplay
update()

Th'rs di;PiaY ‘f‘fh'lCh‘E

sh
ows thw‘-‘ ﬁu\"rcn{ display() { // display the aver-
mcﬂSurcmch{; ‘F\"am ’H‘it age, min and max measure-

WeatherDat ob jee t ments }

getTemperature()
getHumidity()
getPressure()
measurementsChanged()

) and I%is?lay{p
— interkaces
’R This one keeps track EOTRCASER Gyeny hrgaal;c their own
WeatherData “‘g’b.t& of the min/avg/max ;F:T:E{H — display element.
]m?'lgrnth‘b" {.hf-' ub) rm:.asu'rtrnth‘{'} and for:casl} o

'.n{,cvfﬂﬂﬁ- dls?la']fs {','hcm- 1 ——




public class WeatherData implements Subject { & ™ WeatherData ’f“""‘pi'“'?lc'“f“t-‘
private ArrayList cbservers; the Subject intertate
private float temperature;

private float humidity; \ We've added an freaylist to
e e r O t private float pressure; / held the (ozervers, and we

it in the tonsbructor
public WeatherDataf() ereate it in
cbservers = new ArrayList();
i }
“gﬁ}:ﬁ“ When an observer reaisters, we Juﬂ:

registerObserver() public void registerObserver (Cbserver o) { & add it o the end o the list

cbservers, add (o) ;
removeObserver|) | i
notifyObservers() Likewise, when an cbserver wants o un—reqister,

. & we just take it off the list

public void removeObserver (Observer o)

N

int 1 = observers.indexOf (o)
if (1 »>= 0} | Heve's the fur ?ﬂ'r‘l:,_; +his is where we
observers.remove(1); tell all the observers about the state.

Berauze H-.._ﬂfl are all Obsevvers, we

} t’"’/_- ko ‘Ii.'l'll_"f‘ .ﬂl” imli"ltrnCnt u?dﬂ‘l‘;fr.}, 50

HE‘I’E Wi ImI?lfmfn'E 'E|"|E E“L}EL'E [n{.ﬁ'l";-ﬂ-f-t-

Fy th
WeatherData public void notifyObservers() we know how to notity them
regislerDbsenrer[] for (int i = 0; i < cbservers.size(): i++) |
0 Observer obserwver = (Cbhserver)observers.get(i):;
remove(bsaner) observer,update (temperature, humidity, pressure);
notifyObservers() } hen
} W r.oi::lj;"f the Doservers W o
L e ek vpdated mRS
we 8t i L atien
getTemperature() public void measurementsChanged () | ETO?" {he Weather Stati
getHumidity() notifyCbzervers():
getPressurs() J
measurementsChanged()
public void setMeasurements (float temperature, float humidity, float pressure)

this.temperature = temperature;
this.humidity = humidity: ﬂk&'ﬁ while we wanted fo shu[: a nite little
this.pressure = pressure; @~ weather station with cach book, the publisher n
h Da‘t& now measurementsChanged () ; wouldn't g0 for it So, vather than veading
wca‘t . {,5 'Eh g"-l'-blfr } J?;{Maj :Ea‘thﬂ dﬂﬂ D'FF d d-tu"ll!'-tl wtlrt on
. & se th
HM?IE"‘E“ J // other WeatherData methods here 0 u; s method to test our d'sFl';'T elements.
g {crfﬂl‘.ﬁ | v, Tor Fl.qu You tould write code {0 ﬂ"&i} ——
n

medsurements off Lhe web.



Better Solution

getTemperature()
getHumidity()
getPressure()

WeatherDat ol

measurementsChanged()

\

WeatherData now |
im?'lcrnth‘t::- the Subjt(‘..‘{:

nbevfate.

private Subject weatherData;

public CurrentConditionsDisplay(Subject weatherData) |
this.weatherData = weatherData;
weatherData.registerObserver (this);

}

public wvoid update (float temperature,
this.temperature = tempearature;
this.humidity = humidity; &~ When u?dai;cfl
display():

I and call display()-

public void display()
System.out.println(“Current conditions: ™

+ “F degrees and * + humidity + ™% homidity”™):

<<interface>> observers <<interface>> <<interface>>
Subject Observer DisplayElement
registerObserver() update) display()
removeObserver|)
notifyObservers() .
- I H’- dlsg
ver imple. ’
CurrentCq —y elause mc"t_s DisplayEle,., L
. 415?1'3”1' iy . frrom the ey our AP[ ;. 9oing £, n
updatef) T et thand "eleve all displyy, J
' display() { / d o wt?au doyett "mPlement Lhis ; }; et
- e niertag
WeatherData Weat -j J ©
registerObserver() public class CurrentConditionsDisplay implements Observer, DisplayElement |
removeObserver() private float temperature;
) private float humidity:
nofifyObservers()

The tonsbruttor is passed the
weatherData uh'jc!.{. (the Euhj:-‘.ﬂ'
and WE WSE |'t {u rgﬁls{,ﬂ' 'L'h:
display as an observer.

float humidity, float pressure)

is talled, we

Save 'H"lt ‘{'.tm? and huqul.f‘]f

+ temperature

The d,i?\a\ff] method

st ?T-II'-{.S out the muS‘.{',
J‘l’tﬂ!nt "LEM? and huml.dl‘bf-




Sample usage

First, breate the
W:a*'thDa -

— oo .}t"‘{-"

public class WeatherStation

public static vold main(String([] args)
WeatherData weatherData = new WeatherData():;
|§ you don't
want ﬂld“““had CurrentConditionsDisplay currentDisplay =
the tode, you ( new CurrentConditionsDisplay(weatherData);
tisticsDisplay statisticsDisplay = new StatisticsDisplay(weatherData):;

tan tomment oull, Sta
ForecastDisplay forecastDisplay = new ForecastDisplay(yeatherData);

these two lines
and vun it Create the three

o =g 1 i o [l 31 Y o=
atherData.zetMeasurements (80, &5, _J-?fs, f dehvsahd
wcathcr:ata-5DtH&aEur&mcn:5[EE, 10, 29.21); ass{%r the
] -
atherData.zetMeazurement=z (7B, 20, Z29.2f); ?f 1 .
} Cirmulake new weather WeatherData GI':'J"H"-L
] mEdsurements.

RIAD SONBOL - SOFTWARE SYSTEM DESIGN




Observer Pattern

So.. Observer Pattern B =

Fire Event

Subscribe

= Define a one-to-many dependency between objects so
that when one object changes state, all its dependents are
notified and updated automatically. [ S }é

Subject obsenvers -_.] Obsearver
Attach{Observer) Updalay)
- - -\.; . & '|I ] -
DatachiObserver) for all 0 in observers [ ==

Motfy() o -----1 -- '

o-=Lpdate() ZL‘}.
Zé I

ConcreteObserver

subjedt Update() oL -l observerState =

ConcreteSubject
oncretesubjec Ll subject-=GetState()

GelSlatel) ©---r— = obsanverState
-
SetState() retum subjectState

subjectSiate
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Other Examples of observer design patterns

= Social Media Platforms for example, many users can follow a
particular person(subject) on a social media platform. All the
followers will be updated if the subject updates his/her profile. The
users can follow and unfollow the subject anytime they want.

= Newsletters or magazine subscription
= Journalists providing news to the media

= E-commerce websites notify customers of the availability of specific
products

" More?
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