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Xpnupatodotnon

To ap oV ekTaAldEUTIKO UALKO €XEL avarmtuxBOel ota mAaiola
Tou ekmatdeuTikoU £pyou tou dLdaokovta.

To €pyo «Avolkta Akadnuaika Mabnuata oto
AplototeAetlo Mavemotipuo Osoocalovikne» €Xel

XpnHatodotnoeL povo tn avadlapopdwaon Tou
EKTIOLOEUTLKOU UALKOU.

To €pyo vAoToleital oto nAaiolo Tou Emiyelpnotokou
Mpoypadppoatoc «Eknaidbevon kot Ala Blou Mabnon» kot
ouyxpnuotodoteital ano tnv Evpwrnaikn Evwon
(Evpwraiko Kowwviko Tapelo) kot amo eBvikoug mopouc.

EMNXEIPHXIAKO NPOIrPAMMA
e EKTAIAEYEH KAl AIA BIOY MAGHEH ~EXIA

*
* *
* *

'((

* 4 Kk

[

[ Joimomorowomis

YTIOYPTEID MAIAEIAE & BPHEKEYMATON, OAITIEMOY & ABAHTIEMOY
EvpwmdikiEvwon E!AIKH YMHPEZIA AIAXEIPITHE

Evpwmaikoé Kovwvikoé Tapeio

Me tn ouyxpnpatrodotnon tng EAAadag kai tng Evpwnaikric Evwong

Juotnuata N'vwong

Turpa NAnpodopikig



17\ APILTOTEAEIO ANOIKTA =3
w NANEMIETHMIO AKAAHMAIKA '?)
M’ OEYYAAONIKHY MAOHMATA

Mpoypappa Arayvwonc BAaBnc
Baowopevnec o MovtéAo



MovtéAo Mnxavic

EvToAég

E¢apthpara <

MeTpAoeIg

\

E2 E3
M2 M3

Juotnuata N'vwong

Turpa NAnpodopikig




Nepypadn NpofAnuatog

Karmotot atcOntnpec nopouvotdlouvy
acuupwvia PE TIC BEWPNTIKEC TLUEC TIOU
npoBAEmovTaL Ao TO HOVIEAO.

2TO CUYKEKPLUEVO Ttpoypappa 6€ oG
evoladepel mwc urtohoyilovtal oL BEwWPNTIKEC
TIMEC N TTWC SLATTLOTWVETOL N AcU P wvLa.

2 KOTTOC £lvall val EVTIOTILOTEL TO (Eva Ko
Hovadlko) e€aptnua tov SUCAELTOUPYEL.

YrapyxeL meplmtwon vo. SUCAELTOUPYEL KOl EVOLC
N MEPLOOOTEPOL ALoONTNPEC
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ExtéAeon MNpoypAappatoc

CLIPS> (reset)

CLIPS> (run)

Which sensors show discrepancy?
([ml] [m2] [M3] [m4] [mb]) m3 m4
Component s23 malfunctions!
CLIPS> (reset)

CLIPS> (run)

Which sensors show discrepancy?
([ml] [m2] [M3] [m4] [mb]) m4d m5
Sensor m4 malfunctions!'!

Sensor mS5 malfunctions!

CLIPS> (reset)

CLIPS> (run)

Which sensors show discrepancy?
([ml] [m2] [M3] [m4] [m5]) m2 m3
Component sl2 malfunctions!
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KAdion component

(defclass component
(Ls—a USER)
(role abstract)
(slot suspect
(type SYMBOL)
(allowed-symbols yes no)
(default no))
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KAdon internal-component &
sensor

(defclass sensor
(1s—a component)
(role concrete)
(pattern-match reactive))

(defclass internal-component
(1s—a component)
(role concrete)
(pattern-match reactive)
(multislot connects with
(type INSTANCE-NAME)))
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AVTIKELHEVA

(definstances sensors-and-internal-components
ml of sensor;§m2 of sensor) (m3 of sensor)

m4 of sensor

sl4
(s21
(s22
(s23
(s1ll
(s12
(sl3

of
of
of
of
of
of
of

m5 of sensor
internal-component

(connects with [m5]))
internal-component

(connects with [ml] [m2]))
internal-component

(connects with [m2] [m3]))
internal-component

(connects with [m3] [m4]))
internal-component

_(connects with [s21] [s22]))
internal-component

(connects with [s22]))
internal-component

(connects with [s23] [m5])))
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Apxikoc Kavovog Etocaywync
AeSOMEVWV

(defrule initial-question

?X <- (initial-fact)

=>

(retract ?x)

(bind $?sensors

(find-all-instances
((?s sensor)) TRUE))

set-strategy mea

printout t "Which sensors show
iscrepancy? " $7?sensors " ")
bind g?answer (explode$
readline)))

assert gdlscrepancy S?answer) )
assert (goal make-suspects))
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Kavovac Apxtknc Evoxomoinong
AloOntnpwv

(defrule init-suspects

(goal make-suspects)

(discrepancy $? ?s $?)

(object (is-a sensor)
(name =(symbol-to-instance-name ?s))
(suspect no))

=>

(modify-instance
(symbol-to-instance-name ?s)
(suspect yes))
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Kavovac Apxtknc Evoxomoinong
AleOntnpwv - EVOAAOKTLKOC TPOTIOC

(defrule init-suspects

(goal make-suspects)

(discrepancy $? ?s $?)

(object (is-a sensor)
(name ?sl &
: (eq ?sl (symbol-to-instance-name ?s))
)
(suspect no))

=>

(modify-instance ?sl (suspect yes))
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Kavovac Evoyxomnoinon¢ Ecwtepikwyv
E¢apTtnUATwV — 2 KOVOVEC

(defrule propagate-suspectl

(goal make-suspects)

(object (is-a sensor) (name 7?s)
(suspect yes))

(object (is-a internal-component)
(name ?c)
(connects with $? ?s §$°?)
(suspect no))

=>

(modify-instance ?c (suspect
yes)))
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Kavovac Evoxomnoinon¢ Eocwtepikwv
EéapTtnUATwyY — 2 KOVOVEC

(defrule propagate-suspect?2

(goal make-suspects)

(object (is-a internal-component)
(name 7?cl)
(suspect yes))

(object (is-a internal-component)
(name 7?c2)
(connects with $? ?cl $?)
(suspect no))

(modify-instance 7?c2
(suspect yes)))
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Kavovac Evoxomnoinon¢ Eocwtepikwv
E¢aptnuatwyv — 1 kavovaoc

(defrule propagate-suspect

(goal make-suspects)

(object (is-a component) (name °?c)
(suspect yes))

(object (is-a internal-component)
(name 7?cl)
(connects with $? ?c $?)
(suspect no))

=>

(modify-instance ?cl (suspect
yes))
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Kavovoac AAAayng ZToxou

(defrule make-suspects-continue
?Xx <- (goal make-suspects)

=>
(retract 7x)
(assert

(goal exonerate-components))
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Kavovag ABwomnoinonc E¢aptnpatwv

Noyw 2uvdeonc ue Adwa Eéaptnuata

(defrule exonerate-components
(goal exonerate-components)
(object (is-a internal-component)
(name ?cl)

(suspect yes)

(connects _with $? ?c $7?))
(object (is-a component)

(name 7?c)

(suspect no))

(modify-instance 7?cl (suspect no))
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Mn-Eénynon Acuu@wviac
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Kavovag ABwomnoinong E€aptnpatwyv
Noyw un-Eénynonc Acuu@wvioc (anidc)

(defrule exonerate-components-special
(goal exonerate-components)

(object (is-a internal-component)
(name <?c)

(suspect yes)

(connects with ?s))
(object (is-a sensor) (name ?s)

(suspect yes))

(object (is-a sensor) (name ~7?s)
(suspect yes))

(modify-instance ?c (suspect no))
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Mn-Eénynon Acuupwvioc

[eEviKA mepimTwon
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Kavovog ABwomnoinonc E¢aptnpatwv
Noyw un-Eénynonc Acuu@wvioc (yevikoc)

(defrule exonerate-components-special
(goal exonerate-components)

(object (is-a internal-component)
{name ?c) (suspect yes)

(connects with $7?s))
(test (all-inst-of-class sensor $7?s))
(test (all-suspects $?s))
(object (is-a sensor)
(name ?slé&: (not (member$ ?sl $7s)))
(suspect yes))

(modify-instance ?c (suspect no)))
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2uvaptnon EAeyxov KAaonc

(deffunction all-inst-of-class
(?class $?inst)
(while (> (length$ $?inst) 0) do
(if (neqg (class (nthS$ 1 $?inst))
?class)
then return FALSE)
(bind $?inst (rest$ $?inst))

)
(return TRUE)
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Zuvaptnon EAEyxou «Evoxng»

(deffunction all-suspects ($?inst)
(while (> (length$ $?inst) 0) do
(1f (neq yes
(send (nth$ 1 $?inst) get-
suspect)

)
then return FALSE)

(bind $?inst (rest$ $?inst))

)
(return TRUE)
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Kavovac AAAaync ZToxou

(defrule exonerate-components-
cont

?X <- (goal exonerate-
components)

=>
(retract 7x)

(assert (goal announce-result))
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AAvcoida Evoywv Eéaptnuatwv
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M M,
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MoAAarntAoi XaAaouévotl Atodntnpec

M, M. M; M, M;
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Kavovog Avakoivwonc XaAaopEvou
E¢aptiportoc

(defrule announce-result
(goal announce-result)

(object éis—a component) (name °?c)
suspect yes))

(not (obgect is-a internal-
component) name ~?c)

(suspect yes)
(connects with $? ?c $?)))
=>
(printout t (class 7?c¢c) " "
(iInstance-name-to-symbol ?c)
" malfunctions!" crlf)
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ExtéAeon MNpoypAappatoc

CLIPS> (reset)

CLIPS> (run)

Which sensors show discrepancy?
([ml] [mM2] [mM3] [m4] [mb]) m3 m4
internal-component s23 malfunctions!
CLIPS> (reset)

CLIPS> (run)

Which sensors show discrepancy?
([ml] [mM2] [m3] [m4] [m5]§ m4 mb5
sensor m4 malfunctions!

sensor m5 malfunctions!

CLIPS> (reset)

CLIPS> (run)

Which sensors show discrepancy?
([ml] [M2] [mMm3] [m4] [m5]) m2 m3

w_1nternal—component sl2 malfunctions!
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Elcaywyn

* 3TO IPONYOUMEVO TIPOYPOUUO BEWPNOCAUE OTL
N oPXLKN OLCU P WVIOL ELOAYETOL OTO
NPOYPOLLLLL ATIO TOV XPNOoTN

* 3TNV MPOYHOTIKOTNTA, TO OTAOLO
nopakoAouBnonc Kol EVTOTILOUOU
NMPOBANUATWY UITOPEL VO auTopaToToLlnBetl

* EloobocC elval oL TIHEC TWV aLoONTAPwWV Kal
TWV EVTOAWV
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AntAomtotnpevo MovtéAo

* [1poC YApLv KATAVONONC, TO LOVTEAO TIOU
XPNOLUOTIOLELTOIL OTO OCUYKEKPLUEVO
NPOYPALLLLO aTtoTeEAEL artAoVUOTEVUON TOU
TIPONYOULEVOU

— OxL emeKTaoN TOU

 Ta components €xouv pia elcodo Kot pio
£¢0b0 povo

— H ouvaptnon €€066ou v wvel Tnv elcodo oTo
TETPAYWVO
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MovtEAo

EVTOAEG E,

2
E€apTAuaTta Output = Input

MeTtpnoeig M
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KAdoelc

(defclass component
(1s—a USER)
(slot input (type NUMBER))
(slot output (type NUMBER))
(multislot connects with
(type INSTANCE-NAME) ))
(defclass sensor
(1s-a component)
(slot reading (type NUMBER)))
(defclass reading
(1s—a USER)

(multislot wvalues))
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2TIYULOTUTIAL

(definstances sensors
(ml of sensor))
(definstances internal-components
(cl of component
(connects with [ml])))
(definstances readings
(rl of reading
(values [cl] 5 [ml] 0)))

Juotnuata N'vwong

Turpa NAnpodopikig

37



MeEBodol

(defmessage-handler component

calculate-output primary
(?inp)

(* ?inp ?inp)
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Ap)LlKomoinon

(defrule begin
?X <- (initial-fact)
=>
(retract 7x)
(set-strategy mea)

(assert (goal bind-values))
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MEpOaopa LETPNCEWYV OTO MOVTEAO
TWV e€0PTNUATWV

(defrule bind-values-to-components
(goal bind-values)
(object (is-a reading) (values $? ?c ?cinp $?))
(object (is-a component) (name ?c))

=>

(modify-instance ?c (input ?cinp)))

(defrule bind-values-to-sensors
(goal bind-values)
(object (is-a reading) (values $? ?s ?read $?))

(object (is-a sensor) (name ?s))

(modify-instance ?s (reading ?read)))
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Kavovac aAAaync atoxou

(defrule change-goal-to-calc-
output

?Xx <- (goal bind-values)
=>
(retract 7x)

(assert (goal calc-output))

Juotnuata N'vwong

. . 41
TuApa NAnpodoptknig



YnioAoyiopoc «Kavovikwv» TipHwv
A€ltoupyiog Twv e€opTNUATWVY

(defrule calc-outputs
(goal calc-output)
(object (is-a component)
(name ?c¢) (input ?inp-val))
=>
(modify-instance ?c
(output (send ?c

calculate-output ?inp-wval))))
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Kavovac aAAaync atoxou

(defrule change-goal-to-find-
discrepancy

?Xx <- (goal calc-output)
=>
(retract 7x)

(assert (goal find-
discrepancy)))

Juotnuata N'vwong

Turpa NAnpodopikig

43



Awantiotwon (ko avakoivwon)
Acuppwviwyv

(defrule find-discrepancies
(goal find-discrepancy)
(object (is-a component) (name ?c)
(output ?out)
(connects with ?s))
(object (is-a sensor) (name ?s)
(reading ?sré&~?out))
=>

(printout t "Sensor " ?s " shows discrepancy:
?sr " instead of " ?out "!" crlf)

(assert (discrepancy ?s)))

"
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EktéAeon

CLIPS> (reset)
CLIPS> (run)

Sensor [ml] shows discrepancy: 0
instead of 25!
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