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F3AgL 28 AFE AL +F9 =
AAE BEHE =Yg A4 gob ulE A
23lgivielE Babbage7t AALZ|E HAY A= A7
e ZIAIE mtzedl Ao ek A FE AL iy
H olFo) A5g Al A¥de kYL i&EH
ek 19473 Turing & 2 5¢ 2 AFEAME A
ol o ‘Turing Test' & Aokslelx, 1956\
g o] Hafabgol med o] RofE a5 (Artifi-
cal Intelligence)ol2}x =H=d of AHzo
systemo]gtir & 4 U+ ‘=2]% A (Logical Theorist)
zzoaale] Mugdeh o] =Zz S Whitehead 9t
Russell®| # %%} Principia Mathematicaol] &%
¥ FHES 98 dded 2 F oy AL 43
Auck oule ez e 22349 HAFEHIL
FRsldots olf2 B4 stEAd A=A £33
oh

3 o] % g2 Alay 718 YA wAs
% A 128 AFE 2+ A2dE FEE 5
g Aoz Atz HELEA A4 (general
purpose problem solving method) 7N'ltel] 253519
th. 2 Z3} do]A general problem solver52
SEA AAYY L Q7S] A A FHe] B HIHs=
Hagt TA A4S AErioe o Fd Aes =3
wteh 60dc] Fbe)l® I AE Eoke FANA
ol x5g AZAA 0deie] B, FATEEA
559 ool od#7tA] expert systemS sHura]
o}t o] Al&elEo] FEFuR AFE vepd s ¥
ol AFAFHAEL HEAAEY P& A+
ot oleld Al 2719 W&EA dAUYE 73
<=t e oHd$g ® oA i slgdod, o
2] 7}A] expert system toolZ 7§al) W23, expert

system?| A5 2 Al&glo] AEEE FAHNAE =

A
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4] (problem solving formalism) B.chi | A8 =3
H 246 &gch= s Itk 80dnlel] olz g
Ags 2 4

expert system2 7 Al¢ FE& &

FRATE B452 A

II. Expert SystemI} X|4|F35t
Expert systemo|zt A¢7He) Ao Fa& ¢
Alzdloltt, AFIEL 2Fo] HHF AP A
Aol o& Yduielzts de] 54 Folol| #Holnd 59
< 4o 2= ARk 2 A0 A3, A

=
e B 271z v go] £95mg AEIE o)L

L

T

+ tle o2)7kx Aloke]l wEcl z2{m2 expert
& A7t AL A de mFA
7te b R e b o I B R T
7y zzoady wyez = AHAstslr] et
expert system-& Qulz 2 aao] dlojelE: Zg oy

3 geisel AAgaEel A4E Felsd BAshe 7l
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system 7l

o 5g

& Aoz FANA ool AFFES 2A
3 B dedske s W A2E A4S Fobe
€ 71%% A slek

2 AEXA L e adss FHe Jursts
71gel AP=le} A gk wWaly ole Zzade
o] 71kl ZA 4EFA = olod HE ATF A4
%8 (knowledge engineering) ©]2} ¥k}l A& =2
29 317) ol olft e Al 43 F4

= 28 $ASEn EAAY L4485 AT Q7] A
Folch A 249 =4 31F #§ho 2 A expert
system9 A FE AAY £AL A-vste deol
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He 222 AYsE J15E AdE Aol WA

expert systemol 23} AT 4 9l Fol= qlAl
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of #HR ANl Tt vjmy 44 A4 5 Rules

-} 2 . . N . .
Fobe ¥ 13 Fchl¥ Rue 1 :if stain is grampos then organism is strep

A ZEY AL Eok

Rule?2 : if stain is grammeg then organism is e. coli

Rule3 : if orgranism is strep or organism is bacteriods

Category Problem Addressed then penicilin is indicated
I nterpretation Inferring situation descriptions from sensor data Rule 4 : if ? drug is indicated and not (allergic to ? drug)
Prediction Inferring likely consequences of given situations then prescribe ? drug
Diagnosis Inferring systemmalfunctions from observables
Design Configuring objects under constraints % if stain is grampos
Planning Designigning actions then organism is strep
Monitoring Comparing observations to plan vulnerabilities stain is grampos
Debugging Prescribing remedies for malfunctions 0 o
Repair Executing a plan to administer a prescribed remedy Facts (l:ti:]sm b
Instruction Diagrosing, debugging, and repairing student behavior age is 62
Control Interpreting, predicting, repairing, and monitoring Stain is grampos
system behaviors allergic to tetramycin

Lrowled ) ) 5 N o 12} 2. Forward-chaining Rule-based system2] o)
— nowledge engmeermg—————-——-—w r nowledge app lcatlon—l

EE Ay 282+ rule W FE2YE Bl F3 Yo} rule
7ol 2 code o

\ :);:f;:, ; Wl UEA wte]ES reserved v.vord—— A8, &

€x2 Aztgle golv W4 (variable) & vebdch
ol2]&t rules} Zhatol] g A& ‘Facts’ E FHA

AE 7t knowledge engineer A& obel Aubo] oid WME oo wch WA, factsh 7
rule &} if A7} vl match®E = ruled then@ +
a1 A4 55 YA AN A2 e factE P&k a2 WA ‘orga-
nism is strep’ & W Z - fact® EIA]7A Hz, F
0. XAlel B8 9 22 W) o] match-execute cycle® A== ‘penicilin is
indicated’ & oo}, 2z HE cycleodlA &
indoes RE Hoto] x4l HLE £ & ‘prescribe penicilin’ 2= 24 2% =3 ol9} F
dhEe] AAEH 3 FE ubie w7dElA) ogkoh v < 3244 forward chainingolgti et
2h4] expert system® olel7bA] w3 HejE Azt ol e AYellH FEAAE & Fdd, o3
g}, of7]4+= 7bgkEl forward-chaining rule-based e Aol grtg F5EA & 471 sk
system® o} & E3 expert system? 23 AH Q . Why did you prescribe penicillin ?

B 7|2 Frfle A ! Because the stain is grampos (indicating strep)
Rule- based systemol|4] & if~, then~3ej & FA| and the patient is not allergic to penincillin.
HE ruled ANAEH wjog Algdch rule? al olAbe] ol Zhtsled Ul Tz o sYoas £
7+ Al e & fYes B 4 glomggd e 4474 A4ssiAel, & o o] An ng slEHez
o2 7kx gulE kR m glch oh-&3} 22 capacity 9 Atolzb Utk F zA4o] AlF
¢ Situation/ Action mechanism3} &2lso] g FTdHE g AHzE
If temperature=300C then turn off boiler rule &l F7}7} Loldti BA4E rulex £4A4 EI

* Premise/ Conclusion - + Ae HEolrh
If Stain is grampos then organism is strep Expert system AlZol At s+ o} 2 F931 24
» Antecedent/Consquent 33 7| o2t semantic network, frame5°] ik
If X is a dog then X is an animal semantic network-2 ©t&7 Zo|(2&3) nodes}

(112)
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link24 ZA=)lee] A4 AJLd o AEF2

g3tA A ke Heldt olde] e whdl YT
dutHolelr] AARH Y FEe] Eidd 37}
deh frame-2 £33 A3 el ol o] &4
3 Aok framed o9 slotg F&sl=ul z}

slotoll o M88 & =& e A sher dea3
procedure 7} ol =t}
GOD
father
wife
father r

<>

8|3, Semantic network$] o

Frame : Meeting-for-weetplanning

a-kind-of . Regular-meeting

place . default : Room-364
if added : if a room is available
for time then reserve
room for time
time 110 o’clock monday

if-removed ! notify attendants

attendants . Kim, Yun, Yong

V. Expert System2| o

408 expert system® olF Asyr|z 3k
Atoko] ALL5 & expert system® 4L F o
el F+ o2& MYCINo] gleh. MYCIN-S 70
ol Stanford tigtollA Al Aoz AHdwyg A
Aupsle Al2®olch MYCINS ohg3t 22 rule
A 4L 2L

Rule 27

If 1) the gram stain of the organism is gram

o}
‘ﬂ’

mo L 2

negative, and

2) the morphology of the organism is rod, and

3) the aerobicity of the organism is anaerobic,

Then There is suggestive evidence(7) that the

identity of the organism is Bacteroides.

MYCIN-Z o|s} 22 rule-g 400W2) 500715 24
st glch E&AE AAE BHE: yYHod cer
tainty factor (§]9] 4% 0.7) & AF&3le], 2]
backward-chaining-3 o] &%}, o3 MYCIN ==z
29 Abg ol g vepd ez ARz (A 9
B WE 27 (kk) o] Fol| el Sk

1) Patient’s name . (first-last)

* % Dick H.

2) Sex:

* * MALE

3) Age:

% %52

4) Have you been able to obtain positive microbi-
ological information about a possible infection
of Dick H. ?

* % YES

5) What is the infection ?
%* % ENDARTERITIS

The first significant organism from this blood

culture (CULTURE-1) will be refereed to as :

--------------------------- ORGANISM- 1 ------mmormemmeeaeee

9) Enter the identity of ORGANISM-1 !

% % Unknown

10) Is ORGANISM-1 a rod or coccus({etc.) :

* % ROD

11) The gram stain of ORGANISM-1 :

* * GRAMNEG

12) Have there been POSITIVE cultures yielding
organisms about which you will NOT be seeking
advice ?

* ¥ YES

oleidt wleg Ao SrH& FHA o e
A& Yzich AMgAls 2 3E ZE A 99
59 do} el g 4 = ol MYCIN
< A Y A4E AN o|§3ld o FHsE
B gt 9ob e Aol$xhg 303ux| 9035 AH
ohe e AdAA}E ek

INFECTION-1 is ENDARTERITIS with BACTEREMIA
(Item 1) E.COLI[ ORGANISM-1 ]

(113)
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{Item 2 ) SALMONELLA (species unknown)
[ ORGANISM-1]

(Item 3) KLEBSIELLA-PNEUMONIAE[ ORGANISM-

(Item4] PSEUDOMONAS-AERUGINOSA
[ ORGANISM- 1]

(Item 5) ENTEROBACTER[ ORGANISM-1]

(Item 6 ) PROTEUS-NON-MIRABILIS
[ORGANISM-1]

ol 9ol Walel TFRY olols, A sle]
£2t B4 ADAANE A + UE A9 B4
Yo ok AgAE 2B el A Az 2
2 2ol ¥ 47 sk
F3idad
**HOW DID YOU DECIDE THAT ORGANISM-1
WAS AN E.COLI?
I used rule 084 to conculde that the identity of
ORGANISM-1 is e. coli. This gave a cumulative
c. f. of (.51).
1 used rule 003 to conclude that the identity of
ORGANISM-1 is e. coli. This gave a cumulative
c.f. of(.43).
ol4el 67kA ol el Al A7 Hxof g
AAE A A FAA AGHed AAE sHA
< 4 3ot MYCINE d&3t o] Awtg A4 g

[Rec1] My preferred therapy recommendation is

c.f.+= confidence factor%

as follows :
In order to cover for Items{(13456) :
Give : GENTAMICIN
Dose : 128 mg (1.7 mg/kg) q8h IV{(or IM)
for 10 days
Comments : Modify dose in renal failure
In order to cover for Item(2)
Give : CHLORAMPHENICOL
Dose : 563 mg (7.5 mg/kg)qbh for 14 days
Comments : Monitor patient's white count
Do you wish to see the next choice therapy ?
* % NO
olst Zel MYCINE 2 3% A& AHgAolA A
9e 4 AEF o AgAE GE AL 27 4
7b ek A&stell AFq HEAH dzE  XCON
(49 R1)el k. XCONE DEC3|AtolA FALe)
Fe1ql VAX 9 PDP-119 configuration 2+}-& =453}

19855 48 BEFTReE:

1]

(114)

F12E B2

A7+ Zgado|g, DECAE UNIBUS configura-
tionZtejoll g ofigol UL o] F JIE Tz
A Aoz AFstedn A Alzsigo A
glct. XCONZ o|9) |38 ¢8| Carnegie Mellon
ol 4 ANubgk OPS-5eke 1329 S2Yels} &
A} rule-based doi-E o] &3l ubEoizch XCON
2 AT AERe] Pola P2 AAE config-
uration-g Ho] Yok of$-& VAX-780 configuration
2] 9] olelct. o)A Fuj g Tl FHE  cables
o] 7k (104, 114) ¥F o =elo] HAF A o
Y RE o 471 AUk (240204, 3 w-214)

Components ordered

Line Qty Name Description Comment
1 1 780XA-A) 11780 2mb 64k 240/50
2 1 RUAS0-CA ra80-ca, uda50 ctl, 2/cab  not-configured
3 1 TEU-FB 1600/800 tape sys 11/780 60h  not-configured
4 8 DZil-DP 8line async mux (eia)
5 4 DMF32-LP multifunction 8 asyn, 1syn, Ipd
6 4 DZ32-AP vax 8 line async (eia)
7 1 LA12-DA 12120 univ pwr supply num pa
8 1 QE00i-HM vax/vms upd n/s 16mt9
9 1 VSI0-AA vaxstation 100
Components added
Line Qty Name Description Comment
10 1 BAII-KV 10 1/2inch expander box 240
needed to provide box space for unibus modules
n 3 beo51 cable
needed to connect DW780*and BALL-KV*
20 1 RUA80-AD raB0-ad, udab0ctl, no cab
for RUA80-CA because of frequency mismatch
21 1 TEU77-FD 1600/800 tape sys 11/780 50h

for TEU77-FB because of frequency mismatch

I3 4. XCONS 28 6y

XCONZ of ylollxe 7zt Eo] XE A3 F+
23S ™, olad A& AAMA g5 22
rule ¢F 2000/ ¥43}x 9ok
IF . The current subtask is assigning

devices to unibus modules

And there is an unassigned dual portdisk drive

And the type of controller it requires is known

And there are two such controllers neither

of which has any devices assigned to it
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And the number of devices which these
controllers can support is known
THEN : Assign the disk drive to each controller
And note that each controller supports one

device

V. Expert System Tool

270l HFEY LISP%-9
symboliclo] 2 = 2 a5 o}, symbolicdel+ pas-
CE9 At ngdolinte o & @ o
2tz & 4 91| ul, symbolic language & programming
e &l AR AE gdke Aolth waid A
A ZgAELE A FAQ expert systemol|4]  #g-Hok
ol W3 EAAA (domain specific knowledge) & Al
AAZ o2 expert system®} AL Folulm, of
of Blol 24 & HEA7le g A4k
2|3t A4 expert sxstem toolEo] AE )
5 7kA Adez WA=
% expert system< A7) A AF utiliyd] A
HozAel Ads vt o e z2 ey o
249 Adelch. AAL oz EMYCINE § 4
7b 2, FAe oz OPS-5% ¥ 4 3tk EMYCIN
< MYCINeIA "l dad4] Aslol] #3 Ak} Aut
o A AL AAA Aelek. EMYCING 752

2R 58 o] AY 47 Yt

expert systemo]

cal,

o
ey

°]

expert system tool -

( Knowledge Engineer )

expertise debugging feedback Expert System
EMYCIN
Knowledge Base I
Construction Aids .
Pomain
Knowledge
Consultation
river
%ase Advice
ata

Client

335. EMYCINY 7%

EMYCIN2 MYCINS o9} 22 rules ¥z
knowledge base & T&3bv, Adbzal Aoyl
backward-chaining ¥4 & £t} rule-2 zldedel9}

~}&t ARL (abbreviated rule language)® ZA|E 4

(115)
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gowd, rued HEd WA, LFFE AF 43
47 ek =R AYASH 2R ruled WA Y

4 A3 utliy S-S 3¢5 9t EMYCINS Ath
AL EF 9 Aol & ALHE Aoz Uy
ZAt. OPS-5+= XCONE utewd] ALgsgleon &
4%} rule-based o] olt}. OPS-5o14 rule2 thg
3} Zro] FAFh Ae]EFE o|FE commentd E}
Ak

Ce find-coloured-block ; rule name find-coloured-blok

(goal ; If there is a gool
Astatus active H which is active
Atype find H to find
Nobject block H a block
Acolour<x>) H of colour(x)
(block ; and there is a block

Acolour {x)  of colour (x)

Aname (block)) ; whose name is (bock)
} Then

; keep the name of block

(make result
Apointer {block)) 3
(modify 1
Astatus satisfied));
7]l ( Y2 FAE R H4E vebich 0PS5E
44 Aeddl forward chaining rule-based system °|®,
243 pattern matching 7|52 7FAlz =t 2
A" 9 debugging 7] v sl
toolell & o] ¥loll & blackboard gl global data base
E %3l o923 N9 cooperating agent7} P23,
747t & Fobd oz H4d AL dAde
Hearsay-II, 28|z zlddel2} o}F {41 ez

; and change the goal statas

to ‘satisfied’

.

o

i expert system

Zza#e] 715§ ROSIES d8izstA7 gk dut
Hoz oa Fofo] A£H 4 Ut toolirhs FL

Hokg AR 7} A H toolo) Aol Hd A
7} gl expert system tool& A5 3}sle] oy 34}
oA sholslz glom, expert system®] jut hAHE
ob7l gAEwA oS Z59 toolo] V& Ao
2 o4

1o
T

V. ™ o
Expert systemol =}§ #A L7} Eolxlz A%
2¥AFe 7 wdto A, 3 dllz o Folg
expert systemo| 23 ¥ o7 dAl=]n gt a9
v otaAls slAsio & TAA] HAl ook AAAe

2 AEEe 923 2e 593 54¢ 2w Ys
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cRANARY % Aol H@ A9 b5

cAzE AN FH05

cHENAE ATATA 4SS FHAY

-v} AEdests BAE LI olF olg

A4S Bl SR WolE 3o FA A3k
RIS

ol %, A o] 519 &Fol e dA expert

=
o

system 7|& ododdtolm, o B9 37 FFx F
w3 A=A gdgkel UF oA expert systemo]

]
u

gl &of A7 duielE HEAF = FA A 29
olg}= uldkeo] glom, expert systemo] o} % A
3 Al lebe Ae ey Ech 2ed F2o
A A&l expert systemo| o]u] AlgEo] 1 £L
AE dFsle lod, AAMzAE YT 7eE 4
g 4 e oA whgo] glch. 22 3 expert sys-
temo| Ay A]o] 272 oz oie] FEL w

-

simulationZ} emulation

Al &l o} 8] (simulator) & ojAly 2 &

Zzads 950 2 AT 42
W, gedozt wa R Aol LE

2

7 (debugging) & &

2% A%E FE AN Aokl stod o]

Nl

CISERI - 4 i

H12% B 2%

o

ol FE32 Fe ¥oHNE A4 4 doke A

o] expert systemZ|-& 7}&A171 2 Qi
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