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<Abstract>

As the application of real time expert systems has been expanded, the real time
expert systems have become an integral part of the information society. Real time
expert systems are viewed as a new paradigm to integrate real time problem solving
and expert system technology. However, a substantial amount of work is still required
to effectively handle a new and challenging opportunity for successful implementation
of real time expert systems.

In this article, the basic concepts and characteristics of real time expert systems are
discussed. The article also presents, through the literature survey, the summary of
real time expert systems applications and a class of tools, providing an enabling real
time based expert system technology. Finally, the article discusses a set of
requirements which real time expert systems must satisfy.
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A, QI AZobe A8 A S A
T AN xE R g5
deretAl gas T e
gk o1 Fol A A3
HiE Al A" O 2 A

AFEZE 24 sk Aol HEZE Al xEle] w3k A
EA oy Go] FIslAl fatso] zhE S-gRofo A
EAol 4 e dE s AlzElo] sfuly o)
2§ BEATar F OAGAEL 24 M F e
5 ool &H=o] gtot AR A&z A e TR 9
s Hx a2 8o Faidol 9l vt Arh

Eal 4+7Hl s~elo] g o] oEiofoA RE FEEokd o= A FiuEEA o

28 7 AT BE&Eoke FHo] AAstA HAG v HAL Ay
AIi%‘% —°r o A4 AgddA Fas A2E AR vk WrightS[1986]0) 2 &
W otdstn RV e P8 FolAl FE Esta digrre] Ay f ALY o)
AAIZE Al Al zade] spgat 8o £7F FAo ) oje} & AFng &M )

N
o~

4 wopel stz Al 4 BART WA Bobsk uhz A7 Feldel AT Ay
of @golth FFRR Axgoltt Az AsY St go] AN Agelq $EHE
UE ALAE SU NEANY e ZEA HARUHA WS 4 At
% aedlo] 5o 2Pl WP dAshol Bul. wed, dAG A2 8

|
AlZ+d FE (Temporal Reasoning), H @27 (Non-monotonicity), 1E
1

HE 24 7]
D wB0 A dolts 27 WY & UM AAT A0H A a9s 35
N7 F Qe FREEL 2E F94Y YE 2TEQC T2l aFdg. 8, A4 A
o Nxde J1%E BREE 3 37h4 WA F43 Frbsta e 0% Adu

W [Laffey, 1988; Hadavi, 1992],
AR, A ol 715 F
4, FAHE 7159 H&
AR, ojd g e AH o] WeA]7] Ho| g Hojo} & F8 Q<& (Factors)d] &
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oSt 2& V%A BFEY Frhe ANG Ael Axds ARAAAY 71%9) Gl
dE AEE 2L B dodth AN HEZ Axde ANANI} clzdern 45

gtojof & E‘E- 0}‘43} A7t WS AMLH 2108 A HFEEE e S
ofF &t A AE7E A2 2 A2"d a9 H 7|58 Fo)7 AIZHA #H(Time
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A QA o] FAAEE AojFojob gt HAIZE X HEIFA 2" e uigh A
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AF o, d3%5A Al29, HFY FA9e A 2 AA, 2RE FI 9 vH AAH
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II AAZE AE7F A== 7 Eds g A
2.1. AAZ AZE A2d9] 718 A

2.1.1. B¢

“AA ozt e FE Wy Ru: 129 gFRoew ik o WA AL
4 Ut

d& €0, vtavld HeolZo HEH &8 AGASE HN FAIY}E AFEH T2
O#S HAIZ Alzdelgtn REXE g a3y, vgr|e] RE $Y3xE 248
© AFH Z2aYE AAT Azdogtn R2Ede olFE FAA ¥e& FHolu
CAAT AzFe diENE B AHrt EARY. $4 s REAQ Azt g
Aeolx HolEHE A&53] M & & d' “UEA . E T8 AHoE “QRH AEA”
Adl F, Atgol & 4 e ARG @y &d £ e AAF $HL ogndig) oy =
Hol A AAZE A 2" Fole “dlojelrt Y EHE S5 BF ASIAY £E o A&
3HA] wh&-3t= Al 2= ""[Mandelkern, 1992; Stoyenko, 1993; Zhu, 1993] ol&tx & 2= 9t}

TH FAb gjatdE, A Aladel g Jole thgd go] FrRZ 2% 4 Q)

AA, AAAY A7 A3t AF7teaA U453 AARH FHE8 FAY & AE
Al 2o,

=X, oW dueFo] A FHerhed BAGOl A2 SHAG g dAG A
o] EA 3= Alxdo|t},

& d A1 (Response Time) HFE 7} RAIAE QA stz wtgdEd 2838t Az
< ouldrh HAIZE A 2He] o Qo] o] wrgAIZte] EHAo) A} FRE QAojr)
riatd, HAALAEC] AAF AL FAl it HelHx Fod HAF AN =z
A2 BAES A w27 oot} a2z MAZ AAde] Fo EAoz i o
W AR FFe A “Fofzl AZH7o] ofF F Q¥ Ao 8<lo] Hu|, I “Fojx A7
83& FEANA F F AT dEFHE 5 5 Aok WY EFHAHQA dHolele Yo}
Alzgle] ol AFgto] FoHEW Alaglo] At AHYd A g@L & F AU}
H 2 A|A"HE HAIZY Aladolgtn & £

AAG AE7F A2l et o AME T3 dYHE R Aldd wrgsn o
QoA g E8= 7ITES VY 8FELS F714 T2 v|Fr)How Audarh
AAITE Ao EFE 83 AL AE7E Alzde g AN S aokstd g 2
tHNatarajan, 1992; Wesbin, 1987, Ali, 1985].

AR, @A SHANY 52 & FF9 ANxd F£35Ho] a7 H}

A4, & CPU, Wl=2e, §2 59 LA Y(resource constraint)& Bt}

AR, 8] T2 AHAY HYFY, F 2AF AR Fu HAE Atdoly HE

717 NMEEE a9FHoZ ttESF Qojor Fr}. :
U, Al2glo] dRo} e F7 FAsHYgE A&HHoe ¢4E 5 U&
o} g},
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GAAl, A H Resda 2999 dolert ddAdes Ads Ao @ -
1 } = =

HAE o=z d&E7t Al
o]l AR E AL S .
71l Ak AA 2 Alx"l A o] FYo ALd AA|ES o8 22 5A4E Ho
FArk awy F AT AFAES thgolA Agste AR 2 Bie FAEE A
at7] Y3 dieto g AN Azwge] JES HE A HUTHGupta, 1985 Laffey,
1988; Mandelkern, 1992; Zhu, 1993].

1) 992 A (Nonmonotonicity) : AMAE Faf #xd 4= diojel} F83 AlHMES
agadel dA Ayay T 43 ’2} 2 w72z gerh 49 dojgEL Ao
AU et AV g Aol 3 of A A Hrt gustd Al dREE AR
E2 Axdo AeE WY 7] gFEe ]‘4

2) A&4 & -&(Continuous Operation) : tjF &2 ’2’\]” A2

l‘)
§2£

= 5—7‘3 “‘%"Oﬂ’ﬂ ““ﬂ?ﬂ L F7t "V:EJP 7Ve& Z”‘l"l?lxl“ &

= »d 7] 28 (Garbage Collection)5 2] ¥Ao 2& A4S 7]&9

A A
A5Ael ¢85 ook wrk

3) ¥l& 713 ARA( synchronous Event) : AAI7F Al A" A ThFo] A& BE Ap#o)
U PEEe AAEd dAEn & AN AARS Aol dFTtsd FEHE Ho
ElE Helstch creid, Az '\1*‘“2 2AZo] dAAER BAs= Aoy v F
A AAAEL Zdor oE F slojof gt Wut opye} WAALAE Y FRA 0] 7}
7+ 29 A Hed AL AlARE AdEY 4 9ol ol Hd3] e ES
0 2AES AT 5 AojoF k.

4) 938739 QE 7 o] ~(Interface to External Environment)
gt o2 AAZ HE7F Aae dd AMME T doletE s e
AEHL %

177} Al 2~ele Al el AR AL e S G AdA dHioleke] dEE g dt

5) B4 dlolEl(Uncertain or Missing Data) : dlo]€2] ElF4E& Agte] 553 37

e wE sy add, A2 AN A BEEFow et oEol sk ol
ark, melA, AAE A Al Bdsiv Bd Aol oFgh diojEt

7t dE e O]r:: AAstm 43 A + A= F

#(High Performance) : A AIZF Al & Ea‘ 2]

3}
8ol o} Azgel
Z

6 ¥ AT Choae
2o obF 8% FAelt dE 5o 3 FIr FEE FASFL AHAIE WEd
A A aeel Ao By 28 A9 gAY AA o) -r“ milisecond®} ¥ Yol A A g
s Awstn xAstelob @vh AhA #A8 WaelE dolelE thRolok s Hid
2A ododel e oAl Wi @Y A EA wWEed B2 ojniFol stk

7) A 7+8 Z=E(Temporal Reasoning) @ AAIZF Alg A& Ao glo] AlEE ofF
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83 Wgolt 53], AA Al AlZte] WA SAe BE #A, @A, 9l
AR S B3 22 SHE ZFolof Fr
8) #Alel HZF(Focus of Attention) : A FRF Aol WAFSw, AL A2
AHE7E 5 AYE 2 AR #dd $d¥eE AFE £ JdE THE HFE Ao
Zo3lth ol#d FAHATLHE 71F BA AEE Astd M= XAE 53z, A9
7242 diadelnt Hele 24 Z dojel BA 2 MYEEE 2AY dart Uds Aol
9) €9 A)7re]l B3 (Guaranteed Response Times) : AAIZF Al 2d]l & whsa ] 9

[o]
83 Al ZF HYU g F 5 Qlojof gk ek ofye}, FoF A AFUNA A1
HAo &¢g AlFsor st
10) dx13 Z2 39 8 49e] E3H(Integration with Procedual Components):
AN AR A2 E 53] 7|€9 HAAIY REELS Holg ¢F, A3 A, 5YFF,

E4 E49 - &9 A 59 MYE T + A& Aok

213. A7 AR Axdel P2

AAZ AR A9 FRE Y 19 dehd uist go), WA AR A2H
Frd AN 2AE FF A7 AR FE 2AFH, FEACl BE JRE Aol
7 $4EY Ade Fotd FEALE BFAA & & U AHANYo] FtE YuE
&

Wog Ay | R

A4 o) x| e 8

I

AHgR QlE H o) 2

I

AE A

<Y 1> AAR "EF A2"e] 72

AN AR A 2] g gl T8 AL, Al2de RBFH AT T
A, - 2Re 488 877 &2 Al H5E “ﬂ °"*—’FH§ oA FH A
A A, A=de of wAA dH3H, “‘%T 1M, THFE H28 5 AA% =24
& FFAIN 43}04 AN slor & FAE &3t Xd—cﬂ Al&glo] M =&
FEAZGE AL AES JEE F Zéfsﬁﬂ A el A& diFd 2R E LS F o
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ofF g BE YW ANE AHSAAA AFT F Uofol @i

1% #stel WA AR N2FAME HF o BhF FEo) FHAZ wel £y
of i, ahtel avel WE FE EEol MRe FEATI BAE @ $HEe) 2o
S EQ 2AEY0] WAs "ok wekd, AN AR A2 AAA, FE| FHA
Gle] Fnd ¢ USRS HAG Auelse] FHR FEAVL FEIEL Age
7ol Bast,

S, A ARV Aade] 2F sAZAE ted dad bHS A4sie Alo]y)
s #ud, gy Aol xd #4e AGE/] Astel A WiREe £AY H
a7 Aol AR e FELTHl WY WU WAL AAsA Ak WAL AR A

AurA oz AN AR Azdel 4o FFE FE W
A 1 =

7 A8 AY4, M H(preemption) WA 2 A

2 4
fu
i
g
I>
14
a8
o
ﬁ
>
o
>

o] F2AAA e FEE '*7él° ’% B, 3
2tE SYAen HF/|Hog HAdY F FHA 2 ]%%‘(dyndmlc Schedulmg)o
estn, B4, 7t #EHEY AYATE oil»—o}b e w$ BHsa olde BAZHN
AE7E A zegle] dAAN Wdg ezt 8 EE, AlA, FEQ 7 q7E a9
el A A3 AEYES T 2AFE Axg T F dojof siof

)

AN AEA Azdel AAue) st wAl delel A4 e BHE QAo sg FE

Aol ARE Fx, #elts WEANoz FTHRG Aol 2ok WEA e A5
e AX SAEH g3l gol 1 AE 9o ¥ 4 Ark WA ARAA A uo)
27h wEEIUE, A4S $HEN R Fold WAF BAsty, AHuolxe 3 3
F2u 82 43D ol Bulz A4dols R uebx g dgsl Ak

22. AXNZ AEI A2 AaA

Turner[1986]% “AA|7F AE7} A2 " ALg3lE TR o]f= Abgate <x]H
HeH(Cognitive Load)& ZoFAY, IAA Fdeo F7kglel Ab&AtEe AUAES 34
A7l Aok 3 SRk AA A7 Alxdlel v A HE dH e vEe] wy
2 AAdstA Z2PAG HE LA g9 et 28 A A :‘vﬂ:olﬂ} Hd e ¥
Art.

F, A7e] 1A A Bt o ofH el Al AU, aRHor BE o8t A
& Aojsted 4 A, M2 A5 AY 2de9 o] &7t e, 1

go Aot Hue A Jlsle X AT A9, HA A 27 A% RE A A
REg BAd BEHOE 2AY F UL A, BE AHY 24 H7 av ¢Ue
F4 % ¥ 4% 5 v

Pl ML 1FW whsh go), WA Gdol AEI Axgle] AFHE AF A4S ¥
Seha 48at FHo2 P ol HYg we 4 divbl daHE we Aelse)
AW oAt oE 59, QTN 283 FANA U4Y A4S 2E AR T
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A7 AR AANAND Gt HFAN BFE 43S A4, Brss A1 d5e
£ 4 o AN WESL N2WE BE £88 F Aol

e

9, A4S A ARl FAF FU AT 4@ APl Byan we
Fol FRE A, Brhstel AE3 Mo AL WY & A= AN AE} A2

de olF g2 AXE 7Hd Aol

L. AAZ AE7F Al2="e] e &8
3.1. AAZF AE A9 At

AAZE AT A" Ade AAuolaet FEZ|HS dAC Yo V& HEZ A
2o Beo Hlwdte] B E3sinh. AAG JEZE A2EY e Z84 o] 3
Hallolk & 78 o83 AT AEC Wty 45

1)4 5 4~ & (Performance)

TE7I A 2o A& e FA7 A7 & A5 AT $98 843t
FAo|xe] #Fgo B FArl Hojgtdth Gupta[1985]2] @7 2dA A AL-gst=
T 71 A2 HPATEY] 90%E wi A DAl 25 @3] oF 10%9 Aol ZF 3
A7 A3 dAd 2003 g

Rete €¢x8]E& tho|l=stAl WHslste doletg £EF& A4 wojx 9o FHE9
AR YE F&He2 HAESs AAHAG. o dnYFAME FE AHANA ALH
o7 o]FoX e A, MY, AP GAAA WEH v L Folv WS nHFoEH
E8AHE Folnz sk giREe AEI AHE FERFo] FAHE U AP WE
o] WES A9 niz get wEgA FEAY Fo EFAF viFo] Fo] dPHo
2 584E% Hojmeled, v HRE ZAAA FERG dAA FA dE F A
2 WZAE A 9L vn giger ny3e WHE AE  + UdForgy, 1982].

Rete ¢ta1g] &2 2 wlR2g o F718 d&olu, AAE Y&, 38 HE& 53%
(Conflict Set)olX HH HASEE vk 2 v, FEIHE Nl £8€ wF3S 44
o] A FPald 2AE FEIFeRE Y Ay 2 UYHAENR o HAE HEG
t} ol@A oM AP dE Uizt RE FHESY ¥IEH A S FAFoEN vl
ol Bl4E AA Fole AFE /1AL F U

Gupta, Forgy 28]l Newell[Forgy, 1982, Gupta, 1985, Pulli, 1994]2 3 789t A]
Hol AgEn g FAANZ = e gdd FHES A7 2EL TEF 7Y A2
S 9% HAFE HAA gUF F2H SHES FESL APATe FEE A 3
Axlzl MES AAstET. 259 A7E OPS59 Soard 98] A" 27Hel HA
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A Al sE e e w Faddch e vdse g, g Ade] 2L B
A swel el 10w Aol Biahiii APME WS, olshge xEe YR
dpoll TR ol i 1 Thewh gbo) bwskglch A, A Hulol el WA wAE qf
ol w7l Am, A, #Ae Aeleieh wae WAL s, M, 5718 AL
ololl Al 4jslo) 2ol waalt £, wuel 57k Mk golth
Hubobr, 15& o)shge A4 B@swel bl e AAFPE A
ol

x| 2] 7§+ ol Lll?f} A s A vh e A sk /AO] gastela AzEgur 1se o
o Aol Ao 32 T 64709 3’):‘.}"“}‘1*5 a3k o wa] EHAd e ohE o))
(multiprocessor) & A A% A28l fx2x AAstd }

c1e x]-gnm AEFO A o A nElEL AA7E A B Aok dd o
2 A8y Azgolda B & glvh A ujEaFriving 2 Aol o g B

AL Fubsl AAZIEEAAE Guptal 198510 olste] A AR 10uRe] Fgaa BU} %
Aoy 2 Adegseo] Fd4e WHaHeNdS Fato FET 5 Ak #wolyet, Gupta

2o AP Tol, ojeld A Ay s FA FdsteE 2Ragy sEdd &
Hola xEre 2Edo) WatshbAA 1 Bl A4S AHT £ Uk o & A E e
HAAME o@A wteE A A gl HAiEo vEYFTH tFAAaEAN & 5
gy ~AEd, F718, wRdAASe TAEES X¥siA devhs Fold{Latfey,
1988]
2) SEAIkY B

#Hz) oje] EMa sleEol Folad Al e $EHE MY F As A=l
jatel AlgElm el durA oz AAL AlAgl] A 8o @3 HYLe Twad
ol A deh &, .uifa:aﬂui?} A2l S Apdbelar, &5k a, HAteR AFstEa AR

=

O'Reilly 9} Cromarty[1985]°)l ¢] 3}

g Amsta, AHHA 74, BrE G
Y 0
-2 = L
of #ey MurE zeFRde Brix F QS FAPS WEstn Atk WA, 5¥E] =9
|

A HEse A Z2AES] HIE riste] sduo]l d & A =4, A A
s dlolete] ey FR7F WA 5 Alzgle] deol Ast d & dvh A, 22
o] g ofF A ARHolth sty ZaIrgnis QAR E 54

Qi AWM S setsly] % 2 e A, HAS FA A Aol AR EA
55l 7] wFolu) wpA W o R AlaEl Wyt E 9 F A Q) v]Ee] Aou|o] Qla, Al
lo] $AM o MAA AAE PG 4+ Urh

O'Reilly 9} Cromarty[1985]2] ol ol ojst@l dwaF 23 Ab83s A AlA"S 7
& F44 AIe aorsky Ao R vepwdh & 38 ERe] ozt F7gtd] whet ‘fire’ ¥

UE‘- -W 4 2

o Eel 2b e dedoR Fdn 15e EF AUy FEAME FE £
of Zol7k Zrbael weh mel wrel Fob @A FRe £k vl FrHCR FEE
wASQL) ook 2o WS nAwd Al WAE AYshs RS AgE Aol

A o7bsa = oelexelE Hetel 49 A4d SutAel HAWAE Woid Aol

o
olth, webAl, Rete ¢xeld 53 o] $HAIE BAE 5 dvw duels dIy5%
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A 2o e e #AAF o] ¥ 3t Natarajan, 1992].

338, Frame 719 o5& gEHQ X4 88 Hy9 HEHN F=E Semantic nets
2 Aol 3t=d AL H W} ‘Instance’ FAE YuHHQ el framelo 2 HE A&d
223 ZE(default) AES AAHsE HPAe) FoiF Heje] EE 'Instance’ 5
A Hsted AP 283, Is-a’ BAE F7HstL, o]E 88t dA 22
a3 AZE FRAAM frame? FHE HAFLEZN, AMNAFH Z2aHYE AL F
=3

A& YEYAE de A5 AS uSd Zol Ao & Jden dd FE(root)E
1A E F2E ZASY = Z FYg2(class)e e B9 EHWEE JHAH @A F
/M9l relation® 2 ‘Is-a’®t Instance®to] &€l oje} e 9 relationol A &=
AL AM3A Ystd NEE AAEL ALEAEC] frametd] EF44E5 3 Al(multiple
inheritance)& 3 -&3lo] slutol e 49 ZHAE REEF FAFH. ol EF4EHy
A= 4 $E4UE A4 T8 L 71584 & AR A2 FAPE WEST U

= 4o ERII} dZs7) ojde WY TAZI NI, st FH FES GG
W oEMage A4 4d APl AN $EZZIR) AUHA & + AUk
3 oA AAY An

Do HAAZ A - A $EEZ2aYdMs I dFES HE ] Hdty Fol
N7he] AgEojor stre FE3 AlE & gAEAE AT & o 2 EE, 7}
=351 A 7hgo) HAe AIAAE EFste o) FAEh ol AAL ZZ P
AlAARe ANA AIE Y ATFES A¥EW, Horvits(1983)e] o3t AAE
Decision Analytic Techniques, Winston(1984)¢] Progressive Deepening, Wright(1986) &
¢] Progressive Reasoning, Sorrells(1985)2] Time-Constrained Inference Network, 2]
i Michalski®} Winston[Laffey, 1988]¢] Variable Precision Logics & & 4 Ut

312 AN JEIL A" AEES
D AN AE7E A2y AEET dF

B =R a7lE B2 AL 2rdds @A FuRe AL EFSe] FdHoR &
Aol L= Ut o]E FolA Picon¥} G2 Fol AAL #HA £ AT Al=1 A
o H2Hog 451 e AAo . b FHHASA AHEEHIT AE Tools AHE
o F 13 ¥

AN e AR 29d dE 84 did EFstn ol FAEE AV

Z2 AEHQA HE7} A" &AM AFA I

Axd Ay 878 2E2AAG gt 2y, @A AHEEE 71EY L =FELS ¢

Moz thSa 7L olFE Wi AAL ARV A" S8 HFIA 2R
At @ o Allard, 1987; Laffey, 1988; Mandelkern, 1992].

R A, v 4] DARPA(Defence Advanced Research Project Agency)d 7ol ¢|st
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WO EEe] SR UF =2,

=4, ML =FE0] AA F2(Temporal Reasoning)7”]

%ol vy,
AR, A

aA, A E s

CRET ABHel 2xrgojste] aEAel Eito)
of FaAtdel viet AEsHol unlaln 2
A, A el MEAA ARle Hel 59 afaA g

AXNA, L EFEo] AZEol/studo] AEYUES He|sts whdo] AEyY R
oo
<HE 1> AN AR Az g
M o F 8 £ 4 H] at
. e The Real-Time
Activation The system supports priority utilization and . .
) Intelligent Systems
Framework |focus of attention .
Cormp.
It provides real-time recognition of patterns| BBN Systems &
BBN/Patterns P . . & ! yste
and events in time-sertes data Technology
Blackboard Written in PROLOG and POPI11 Blackboard
Objects(BLOBS) jconcept with object oriented system
The
Experimental
Expert Systems |Developed by NASA Research Center
Flight Status [Applied to flight control system
Monitor
(EESFSM)
The shell can run 5000 rules/second
Expert ControllerfAn  automotive  hood-stamping  process UME Corp.

control] application (General Motors)

Forth

Built for McDonnell Douglas
The system can run 30,000 rules/second on
the Novix chip

Forth-based Prolog
system available

Fuzzy Inference
Chip

Developed by AT&T Bell Lab. The system

can run 80,000 fuzzy logic inferences/
second and suitable for real time use in
intelligent robot systems and decision

making areas of command and control
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Built in Common Lisp

The system supports temporal reasoning,

Gensym Corp.

G2
focus of attention, truth maintenance, real
time scheduling, and interprocess communication
The Hybrid |Written in Pascal
Expert System [The system combines conventioal logic
Controller(HEX |programming with expert system technology
SCON) for use as a real time process controller

An object-oriented tool for s/w developments
teams working on real-time, distributed

ObjectGEODE application for client-server networks | available from
It operates on a range of workstations, VERILOG
including Sun SPARC, HP7000, IBM
RS/6000 and Digital ALPHA

ONSPEC witten in Pascal runs under FlexOS

Superintendent |real-time operating system

Personal Developed by Texas Instruments run with PC

Consult PC Plus supports rsasoning about trends|On-line

Plus (PC Plus)

reflected in a history of previous sensor
data

The Process
Diagnostic
System
(PDS)

written in FranzLIPS on a VAX running
VMS.

PDS provides online, real-time diagnosis of
machine processes

The Process -
Intelligent
Control
(PICON)

implemented in LISP on the TI Explorer

and LMI
Lambda/Plus machines
The first commercial real-time expert

systems tool for developing process control
applications

also extended to
work on

VAX / VMS.

The Procedural
Reasoning
System

(PRS)

implemented on a Symbolics 3600 Lisp
Machine PRS

was built to perform reasoning and planning

in dynamic & uncertain worlds
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The Real-Time
Expert System
Club

RESCU is a real-time expert system for
production plants
The System is applied to Quality Control

Users(RESCU) | Activity with participation of club users
The System facilitutes the acquisition,
anlysis, distribution, and display of
RTworks real-time data
It can run 20,000 rules/second on a Sun
SPARC station
built in C
Violet provides the intelligent interpretation
. and Control of Complex instruments for Intelligent
Violet and . ) . .
Annie Vibration-based mechanical health Application,
monitoring Inc.
Annie supports process monitoring and
mechnical health diagnosis
XNET is a network management expert
system shell
XNET

The System monotor and analyzes network
data online

The Yorktown
Expert System
Lang.

one (YES/LD

Implemented in OPS5 and MacLisp.
It is general-purpose language for
developing real-time, rule-hased
programming applications

run on the VM
and

MVS/XA operating
systems

chx o, A
SEE R
AA2E 3o
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tlo
Fi

1
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AAE 6_<1]]01 Foll A F&EA Xt ok 7]E] Y LrPES
283t A2 Prologg A A2l Z2 3o 283 AH v Fortang 7)
A& 7 3} ok AAE S8 AHFtet 4 v AN 4L AL
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2) AAIZ AE7F A2 R ET A
ANZE AR 2" HATFES AHEA dite o2 #1317 e ¥4
g Aase Meo] Fasdith HAITL o HEHE= WETIAIA"o] Qub¥ A
7hA 22l e o] odte JfdE o, oln] PellA AFIHK AFHQA AHFFFol
F2AY 99 71dd STAEE 25 € 5 A @ AA AE A" g
T2 Algo] B3 $4EokE ZAASEY =80 7 Ue T8 HAFES AR
W 237 ZriMandelkern, 1992].
D#E HE £:2 FAHEHE 55T ST7AMG o] dut A&V 2d Mg eTe 25
g 7 Us o, '
)FE3}Ao] &&d @A dolete] ol oFay] o d¥ ABH 584
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NHLHE S8R 73, A, £ HoEEES EA Alddd Jddstg AAG
clock® A Ak & 3%,
HA2"o] vl Er|H oz BAE= Aldoy dlolelE A & F e TEo] 87 ),
5)F oA $EAZHH NPT Aladde ARt F8 O o
6)dlolEl gFHo] ALEAE FHA Hus AXF dF Z2 I3 sourceR FE ol F
o A o,
NEAEH AL T8 AbAd s 2o JFo] 8.7 &
A 2" S BE wR2y &4 EE 2] 285 dd A 4A3 A&
Aoz 8T 7|EY AL EEHY F&£FA THo 98 F o Fojth

a
©

32. AA AE7E N&W 883F

A dFFoz2 AEFAA GE&HD Je HFFY HE A2AL F vAf o]
o #H& X oz, £aFHA FEUWHS AT AE/ AR FFHL2E
g 22 AysE AMITA AEde] AAEHT] Wi HEANYZHE AL AL
AE7 Alade "ol Fulsli glon stA oddig A7t AYF Ut o]
e AAF AR Al2"E FF3E7] AdAT HE:FAA, 2 F3dy, 38 AF
Aol 2 HY 2ASH 7P MY Fol ¥AsA AFHoloF g Chen, 1985;
Kiskis, 1990; Leinweber, 1986; O'Reilly, 1985]. :

HAX 7P TAH A7 vldte A" AEAdo] ulg FHH7] diEd %4
% UAFA T Aade AR oo o, AE7 AN2ge Fl5HE A3y ¢
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AIRPLAN ECESIS BABY ALFA Autonomous | RESCU(shaw)
EPES CEALMON
ey ERIK(f) CAPS Vehicle REDS(Hadavi)
ESSOC REALM Guidance(f)
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Malfunction REACTOR
Recovery
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NAVEX

Kiln
Pilot's Supervixor(f)
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