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241 0O

00000000000000000000000 TEST(Tiny Expert System building
Too)DDDOODDOODDODDOODODODODODODOODOODOODOODOODOOOOOOOODO
DO00000DOOoDooooooooooon TESTO Common LispOO0O000O0O

TESTOOOODDODOOOOODODOOODDOOOOODOODOO0OoOooOoaa

242 0000

TESTOODOODOODOOD 2000000000
000000000000000000 (fact)D00000000OO0O0DOOODODOOO
goboooobbbooobboooobobooon
00000000000...000000000000000000 LHS(Left Hand Side)O
.00 00 RHS(Right Hand Side) 0000000000 DO000O0ODOO0OOOOOO
goooooooooan
gogooooboo3guoobooooouooooubboodooouoboboooo 340
goboobooobbuooobobtoooobbuooobbooon
O00O0obOO0obO0obOOobOoooboO0b0 LHSOOoODOobOOobOobOobobobooboo
goboooobobooooboboo



(load)
[ oooon0 HDDDDDDD j
(load)
[DDDDDDDDHEDDDDDDD]

lﬁ— 0Dooooo
&
godno

O 3: TESTOOODO

goboboooobobooobobbuooobbboooobbbooobboooooboobg
gogddboobbboodooooooooooboobobobboobobboooboboobobobbbood
gdoboooobbbooobbboooobbooooboo

0000000000000 0D0O00D0 RESO0ODOODOODOOOOODOOODODOOOO
goboboooooboooobbooobbbooooboboooobbooobLbooon
goooooobobooooboboo

O00O0bO0o0O0obOO00OOU0bOO0obOoUooOOobDOobObOODo TESTOOOODOOOO

243 0O00OO0OOOOOOOO
goooogg
1. Lisp000000D00O0ODOODOOODODO

2. TESTOOODOOO TESTOOOOOO”>"00000032%0
% lisp !
(Dooooooo)
>(load "test")

. oo obooooboboooobbooobobobooonoo

> (load "OODOOO ")
; loading "OOLQOQQO ™
>

4. JJ00obObdodbbbooobbboooubbboooobobUooobobobg

2, 00O0oOoooDoOO0000o0



> (load "OODODODO ™)
; loading "ODUOO OO "
>

5. 00 000000DO00D0ODO TESTODODODODOOODOOD

> (run) !
goooogno
>

00 TESTOOOOOODO (quit)DODOO0OO

> (quit) |
b

gooododoooog booboooboooooobbobobobobobbobobbbbobooood
O0D00D00 TESTODODODOODOODODODODODODODODOOODODODOOODOODODODOOOO
00000000000 0000000D0000000 loadd run0 quit0O0O00O00O0O

244 0O0O0O0OO0OOO

000000000 deffactsD 00000
deffacts (0D 0O0O)

b goooo1...00000n
b gogooo1...0b0bd0dnbbbogobbooonobooboa

U0 ggobooobooboooooooobobobobooooooboobobooooobobobooood
0000000000000 00O00O000000 (DOD)DDOODDOODDOOOOooOOo
gobboboogdobooooooboboboooobobooooobbooooonoo
0000000000000000000 wme(working memory element) 0 0 00
g

0 3000000bobooooooo

(deffacts
(I have a pen) ; OO00OD0 (4 have a pen) DO OO
(not (i am silly)) ; OOOOOOOOO
(love tom mary)) ; 000

245 000O0OOO

00000000 defrule000nood



defrule (O00ODO)

OO0 OO00OO0O LHSO 1...LHSO n—>RHSO ... RHSO n

OO0 OO00OO0ODO LHSOOO RSHOOOOODOOOOOOODOoOoOOobooooooo
gobooooooboo

OO0 OLHSOO ANDOODODODOODOODODODODODODODOODOO LHSO 1... LHSO
ndoooogooboboooobobbooooobooobbobooobbbooooo

LHSOOOOOOOOoDoOoOoOo0oo00ooooooOoo0o000oooooDnD LHSO
0000000000000 0wmeO0O0D0000000O0%0000LHSOOOO
0000000000000 0?000000000000000000DO0O0DOOO
0000000000000 ((i love ?person) O (i love mary) 000000 )00
0000000000000000000000000000000 ((i love ?per-
son),(?person is female) O (i love mary),(mary is female) 00000000 (i love
?person),(?person is female) O (i love john),(mary is female) 000000 0)0

O00 (not 0)00000 LHSOODOOOOOOOD wmeOOODOOOODOO
(not 0) 00000 wmeOOOODOODOOODOOOO

O00D0D0OD0OD0DDODODDODODODODOO RHSO ... RHSOnOOOOOOOODO RHSO
00000 assert, printout, ask-if, set 0 0000000000000 O00O0OO
OO0 LHSOOOOODOOO0O0ODO0O0O0000000 RESO000000000
000 LHSO ?person=mary 000 0000000000000000 RASO (as-
sert (?person loves me)) O (assert (mary lovesme)) 000000000

U 0bbbboooooooooogod

(defrule my-favorite ; my—favorite Q4 QoQ

(i am male) ; DO0o0ooo

(?person is female) ; Tperson 000

(7person is pretty) ; Tperson 00000
-> ; 0o

(assert (i love ?7person)) ; 00 ?person 000

(printout "I love " ?person "!")) ; 000oooo

gobbooooboboooboboooonboon

(i am male)

(john is male)
(mary is female)
(cathy is female)
(mary is pretty)

gobobooobbboooobboooobbo2000b0b0o0

(assert (i love mary))

(printout "I love " mary "!")

3(ilove you) O (loveiyou) DO OO OOO0O



assert (00O0O)

0o ooooo

OO0 0ooooooboooooobooboooood
OO0 DO00000deffacts 000000000

O (ilovemary) 00000 O00DO

(assert (i love mary))
printout (00O0)

00 ooobobooobob1l1...000bO000oobognn
00 gogobobooooboobo1l...00b0boodbobobonoobbbooobobog

00 0000”(0000000000)0000000000000000000000
gooooan

O Ilovemary!lDOOOODOO

(printout "I love " mary "!")
ask-if (00OD)
OO0 thenO else0 OO0O0OOOOOODO1...0000000000n

00 gooooobbobobbboooog 1...bbbboddodonbbboog
000000000 yOOO thenOOOnOODOelse0O00O00OOO

OO0 DO0007"0000000000000D00000000D0O0DO0ODO0ODOO0 else O
000000000000 000nl000000 thenOO else0 000 RASODO
gobobobooogboboooooooooooobo 200000 obbooooooon
gobooooooooo

U dgdbobboooobobooobobobooobbooonoo

(ask-if (assert (i am male)) ; yoOoOO
(assert (i am female)) ;n000
"Are you a male?")

(ask-if ((assert (i am male)) ; yooo
(assert (i am japanese))) ; yoOoO

nil ; noogoogog
"Are you a Japanese male?")

gobooouooouooooooboobouooouoobouooon
Are you a male?(y/n)
goboboybbOUOnddbooooooboooobboooobbooon
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set (DOO)

gd oo o
Ud oooooooogd

g boodooobobbboooooobobbbooooouobobbbuooooooobobo
OO0000D0O0ODO0O0O0000bD RESOOOOOOODODOODOOOOOODO
gogoooooooooo

dddddo4000000o0o0oooga
gobod: ggouooouooood
select: 000000000000 OODOOOOOOOOODO
ask-what: 0000000000 O0DOOOO
O000: 000 Lisp0000C0CO0OD0O0OO0ODO0ODOODOODOODOOOOOOOO
00 (+00)0000(-00)0000 (0 0)000 (/0 0)0
O 0000 ?var O mary, aichi, sag, 30 00000 OO

(set ?var mary)
(set ?7var (select (("Aichi-ken" aichi)
("Mie-ken" mie)
("Gifu-ken" gifu))
"Where do you live?")) ;00001000000
(set ?var (ask-what "What is your name?")); 0000 sagOOOOODO
(set ?var (x 10 3))

select (0OO)

U0 oo goobobooboooog ... oboboobobuodnoobbbbbooog
gooobooogon

00 ooooobobobobbboooog 1...bbbodddodonbbooo g
gobboooobobdoooboboooobbooobobooaon

OO0 000000000000 ”’0d0doofdo00oo0ooooDoooooooooon
goon

O setd o
gogodooooooobbbbbbbboboooooo

Where do you live?
1: Aichi-ken
2: Mie-ken
3: Gifu-ken
(opooooood)

gobbodooboobtbooooboboooobbooobobboooobbooon
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ask-what (0D 0OO)
OO0 bobooboboo1l1...0000000000

U0 goooobooobobbdooooo1...bbbbodddodunbbboooog
O0000oounbsetddono

OO0 000070000 000000000C000OO000Dooogooogg

O setd oo
goboboooobobboooobboooobobooaon

What is your name?

24.6 00OOOOO

load (O0O)

uggd oooon

U0 bbb ooououooooooboobobobbbbbooon
OO0 0000000000000 00000

U 0boooooooggd

run (O00O)

oo gd

g obooooon

OO0 OJ0000O0D0O0Oreset0load 000000000000 DOOOOOOOOODOOO
U 0boooooooggd

reset (00)

oo gd

U bbboooooooooogd

U0 dooooooobibiblDreset 000 oooooooond
goboboooobobooooboboo

O odgd2000o00d

> (load "test.rl") | o Jo0ooooooooan
> (load "test.fct") ! 000 oooooooooo
> (run) ! ; 100000
ogoooooo

> (reset) ! o 0d0ooooooon

> (load "test.fct") | o Jo00ooooooooon

> (run) | ;200000

11



forget (O0O)
oo od
b ggbbooobbbdooobbbooobobobd

00 DO000D0O00D0000D00000000000000D0 forget0OD0ODODODO
gobobooooboobtoooobboooooo

step (O00O)
oo gd
U0 ggboboooono

U0 gdobil1boboobooooooboobodooooobooboodoooooboobooboooo
gobooooooouooouooooooboooobooon
P(Proceed): 00 1000000000
W (Working memory): 00000000000000000000
gobd: goooooouoood
G(Go): D0UDOODDOODOOOOOOOODDOODODOODO
gobboooobobboooobbooaon

quit (00)

oo oo

OO0 TESTOOOOOO

OO0 TESTODOOOOODOOOOOO

U 0ooooooooggd

247 OO0

1. 00b0ooooobooooo

gogououoobobbbbooooogououoobobbbb oo oouooooboo
OO0 TESTOOODOOOOODOOODOODOOOO

(00000 1)
;;; doggoogoao

290

(defrule identifyl
(?animal has hair)
->

(assert (7animal is a mammal))

12



(printout 7animal " is a mammal "))

(defrule identify2
(7animal gives milk)
->
(assert (7animal is a mammal))

(printout 7animal " is a mammal "))

(defrule identify3
(7animal has feathers)

->
(assert (7animal is a bird))
(printout 7animal " is a bird "))

(defrule identify4
(7animal flies)
(7animal lays eggs)
->
(assert (7animal is a bird))

(printout 7animal " is a bird "))

(defrule identify5
(7animal eats meat)
->
(assert (7animal is a carnivore))

(printout 7animal " is a carnivore "))

(defrule identify6
(?7animal has pointed teeth)
(7animal has claws)
(7animal has forward eyes)
->
(assert (7animal is a carnivore))

(printout 7animal " is a carnivore "))

(defrule identifyi16
(7animal is a 7species)
(7animal is a parent of ?child)
->
(assert (7child is a 7species))

(printout ?child " is a " ?species))

000000000000 000000000 (animalr) 00000000000
000000000000000 (animalfet) 000000 run 000000

13



(Doooooooooa)

(deffacts (robbie has dark spots))
(deffacts (robbie has tawny color))
(deffacts (robbie eats meat))
(deffacts (robbie has hair))
(deffacts (suzie has feathers))
(deffacts (suzie flies well))

(oo

> (load "animal.rl") |

; loading "animal.rl"

T

> (load "animal.fct") |
; loading "animal.fct"

v

(run) |

2. 000o0bobooooooboooad

0000000000000 DO0000D0DO000O00DO0OD0DOO TESTOODODO
godd

(00000 2)000000000000000

;;, 0000000000000 0OO
M coded by sag (94/7/18)

s, Uoooooooogogd

(defrule normal-engine-state-conclusions
(working-state engine normal)

->
(assert (spark-state engine normal))
(assert (fuel-level gas-tank sufficient))
(assert (charge-state battery charged))

(assert (rotation-state engine rotates)))

(defrule unsatisfactory-engine-state-conclusions
(working-state engine unsatisfactory)

->
(assert (fuel-level gas-tank sufficient))
(assert (charge-state battery charged))

(assert (rotation-state engine rotates)))

s, gooooo
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(defrule determine-engine-state
(query phase)
(not (working-state engine 7some-state))
->
(set 7state (select (("normal" normal)
("unsatisfactory" unsatisfactory)
("does not start" does-not-start))
"What is the working state of the engine?"))
(assert (working-state engine 7state)))

(defrule determine-rotation-state
(query phase)
(working-state engine does-not-start)
(not (rotation-state engine ?some-state))
->
(ask-if ((assert (rotation-state engine rotates))
(assert (spark-state engine irregular-spark)))
((assert (rotation-state engine does-not-rotate))
(assert (spark-state engine does-not-spark)))
"Does the engine rotate?"))

(defrule determine-sluggishness
(query phase)
(working-state engine unsatisfactory)
(not (symptom engine sluggishness))
(not (symptom engine not-sluggishness))
->
(ask-if (assert (symptom engine sluggishness))
(assert (symptom engine not-sluggishness))
"Is the engine sluggish?"))

(defrule determine-misfiring
(query phase)
(working-state engine unsatisfactory)
(not (symptom engine misfiring))
(not (symptom engine not-misfiring))
->
(ask-if ((assert (symptom engine misfiring))
(assert (spark-state engine irregular-spark)))
(assert (symptom engine not-misfiring))
"Does the engine misfire?"))

(defrule determine-knocking
(query phase)

15



(working-state engine unsatisfactory)
(not (symptom engine knocking))
(not (symptom engine not-knocking))
->
(ask-if (assert (symptom engine knocking))
(assert (symptom engine not-knocking))
"Does the engine knock?"))

(defrule determine-low-output
(query phase)
(working-state engine unsatisfactory)
(not (symptom engine low-output))
(not (symptom engine not-low-output))
->
(ask-if (assert (symptom engine low-output))
(assert (symptom engine not-low-output))
"Is the output of the engine low?"))

(defrule determine-gas-level
(query phase)
(working-state engine does-not-start)
(not (fuel-level gas-tank 7some-level))
->
(ask-if (assert (fuel-level gas-tank sufficient))
(assert (fuel-level gas-tank empty))
"Does the tank have any gas in it?"))

(defrule determine-battery-state
(query phase)
(rotation-state engine does-not-rotate)
(not (charge-state battery 7some-state))
->
(set 7state (select (("Charged" charged) ('"Dead" dead))
"What is the state of the battery"))
(assert (charge-state battery 7state)))

(defrule determine-point-surface-statel
(query phase)
(working-state engine does-not-start)
(spark-state engine irregular-spark)
(not (point-surface-state points 7some-state))
->
(set 7state (select (("Normal" normal)
("Burned" burned)

("Contaminated" contaminated))

16



"What is the surface state of the points"))

(assert (point-surface-state points 7state)))

(defrule determine-point-surface-state?2
(query phase)
(symptom engine low-output)
(not (point-surface-state points 7some-state))
->
(set 7state (select (("Normal" normal)
("Burned" burned)
("Contaminated" contaminated))
"What is the surface state of the points"))
(assert (point-surface-state points 7state)))

(defrule determine-conductivity-test

(query phase)

(working-state engine does-not-start)

(spark-state engine does-not-spark)

(not (charge-state battery dead))

(not (conductivity-test ignition-coil ?some-result))
->

(set 7result (select (("Positive" positive)

("Negative" negative))
"What is conductivity test for the ignition coil"))
(assert (conductivity-test ignition-coil ?result)))

;;; dogoogoa

(defrule no-repair-needed
(working-state engine normal)
->

(assert (repair No-repair-needed)))

(defrule charge-battery-repair
(rotation-state engine does-not-rotate)
(charge-state battery dead)

->
(assert (repair Charge-the-battery)))

(defrule timing-adjustment-repair
(working-state engine unsatisfactory)
(symptom engine knocking)

->

(assert (repair Timing-adjustment)))

17



(defrule replace-ignition-coil-repair
(working-state engine does-not-start)
(spark-state engine does-not-spark)
(conductivity-test ignition-coil positive)

->

(assert (repair Repair-the-distributor-lead-wire)))

(defrule point-gap-adjustment-repair
(working-state engine unsatisfactory)
(symptom engine misfiring)

->
(assert (repair Point-gap-adjustment)))

(defrule replace-points-repair
(working-state engine does-not-start)
(spark-state engine irregular-spark)
(point-surface-state points burned)

->
(assert (repair Replace-the-points)))

(defrule clean-points-repair-1
(working-state engine does-not-start)
(spark-state engine irregular-spark)
(point-surface-state points contaminated)

->

(assert (repair Clean-the-points)))

(defrule clean-points-repair-2
(working-state engine unsatisfactory)
(symptom engine low-output)
(point-surface-state points contaminated)

->

(assert (repair Clean-the-points)))

(defrule clean-fuel-line-repair
(symptom engine sluggishness)
->

(assert (repair Clean-the-fuel-line)))

(defrule add-gas-repair
(rotation-state engine rotates)
(fuel-level gas-tank empty)

->
(assert (repair Add-gas)))

18



s Uoooooogg

(defrule no-repairs
(list-repairs)
(not (repair 7some-item))
->

(assert (repair "Take your cat to a mechanic")))

(defrule print-repair
(list-repairs)
(repair 7item)

->

(printout ?7item))

(defrule spaces-at-end
(list-repairs)

->
(printout))

;; ooonoooaooon

(defrule system-banner
(not (wrote-banner))
->
(assert (wrote-banner))
(printout)
(printout "The Engine Diagnosis Expert System")
(printout))

(defrule initiate-query
(not (query phase))

->
(assert (query phase)))

(defrule initiate-repair
(query phase)
(repair 7some-item)

->

(assert (list-repairs)))

.gobobobooobbooonoo

0000000000000 00O000O0DbO00DO0DO0bOOO0OOOoDOOoO0Og TEST
gobobooooboobotboooobboooooo

() J0DO0OO0DDO0O0OO0O0O0OO0OO0OO0ODO0ODO0ODOODOUOOUOOOOO
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(b DOODOODOUOUOOUOOOUOO0ODO0OOOOOOOOOOOOOO

(000003 00000000 OO0ooOOooOoO

;; Do ooooooooooo
HHN coded by sag (94/1/12)

;;; dogoogoao

;;; 0ooOogoa

(defrule choose-color-for-meat
(choose-qualities)
(main-component meat)

->

(assert (best-color red)))

;;; 0oOogoa

(defrule choose-color-for-fish
(choose-qualities)
(main-component fish)

->
(assert (best-color white)))

;;; 0O0O0O0000000OO0OOO

(defrule choose-color-for-poultry
(choose-qualities)
(main-component poultry)

->
(assert (best-color white))
(assert (best-color red)))

s, Uoooooooogoogd

s, Uoooooogg

(defrule prefered-color-may-be-recommended
(recommended-qualities)
(prefered-color 7color)
(best-color ?7color)

->

(assert (recommended-color 7color)))

;) DooobOoooobobobooboon
(defrule best-color-always-recommended

(recommended-qualities)
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(not (recommended-color ?some-color))
(best-color ?color)
->

(assert (recommended-color ?color)))
s, ggooooo

(defrule questioni
(not (main-component 7component))
->
(set 7component (select (("O OO " meat)
("Oooo0g " fish)
("ODOO " poultry))
"opooooog ™)
(assert (main-component ?component)))

(defrule question2
(not (prefered-color 7color))
->
(set 7color (select (("OODODO " red)
"OoOOd "™ white))
"ooooogoooog ")

(assert (prefered-color 7color)))
s, O0O0O0do

(defrule print-color
(print-color)
(not (printed-color))
(recommended-color 7color)

->
(printout 7color "OOOOODOOO M)
(assert (printed-color)))

s, Uoooooooogad

;; ooonoooan

;;; duoboooooobooboa

s oo oooooooooouooood
;; duobobooaooon

(defrule change-to-phase-1
(not (choose-qualities))
->

(assert (choose-qualities)))
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(defrule change-to-phase-2
(choose-qualities)
(not (recommended-qualities))

->
(assert (recommended-qualities)))

(defrule change-to-phase-3
(choose-qualities)
(recommended-qualities)
(not (print-color))

->
(assert (print-color)))
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3 Uoon

1. (00000 1)0000000000000 (animalrl) 00000000000 (an-
imal.fet) 00 0000000000000 0000000000O0O0OOOOOO0O
0000000000000000000000000000

2. (0000010000700 15000000

3. (000002) 0000000000000 (enginer) DO0DO0ODOODOOOOOO
goobboboodobobbooooobbuoooobobbuooooobDbboooooo
gboboooooobod

4. (00D0O02)0000000000000 (00000 2)00000000000
goboboooobobbooobbooooboboa

5. (00000 3)0000000000000 (winer)DODODOODOODOODOOOO
gobobboodobbtbooodobbuoooobbbuooodbobbboooooo
goboooooon

6. (00000 3)0000000000000000000O000O00O0O0O0OO0O0D0
gobooooooboo

7. (000003 000000000 (DODOD0O0OD0UOODOO0DOO)0DO(DOOODO
000000000)000000000000000000O00DO0OD0DOODOO
0000000000000000000000000000 (0000000 0)0
000 (0000000000000 0000)0000000000O0DO0 2000
gobbbooodooboooooobobuoooobboboooobobbooooono
goooooooo

@

ggooooobbbboooooououobbbbb oo ouuouoobobobn
goboog 200 0000000

4 0000

1. 00bo0ooobboodbobbooobbooooboboooobobooooo
2. 0goobobdoodbobooobboooobLbbooobobobooobLboobog
. dgdboboboooobobooonoboooooboobooad

4. 0D0O0Ooooooood
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020000000

(1)0oo
0oo | ooo
0o 00O
00 |[000000000000
0o 00000000
(2) 000
| ooo | 0 \ ooo 00
00000 00
00 00000000000 |0000000000
0000 [[0(00O000000000) 00000000
000 0 (00000D)

(3000000

\ 00 [ O] ooo 00
Gamay g goooo goooboooooooo
Chablis g gono gono
Sauvignon-Blanc O ooooo ooo
Chardonnay g gooobooooon goooobooooon
Soave g gogad gooooooooao
Riesling U0 | 0000o0oodoon |googoobboooo
Geverztraminer O oo
Chenin-Blanc g gogad gogooooboboooo
Valpolicella O ooo
Cabernet-Sauvignon || O ooooooooooo
Zinfandel g goooobooooon
Pinot-Noir g goooo goooo
Burgundy O od
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