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FrovuctoN SysteMs Escadtal Tdeas of Produskon /
Fule-Baied Systews

RUE-B SYSTEMS  EXPERT SY s
( ASED ) ‘s.g‘g}i‘%ﬂ ¢ Production systews provide « sywtax

o Bosed ow observation that people seem b opevational sewantics for seis of-

to use “rules of thumb” Solviﬁ problews ; LECTHEN ey
. ¢ The vules operate on a “blackbonrd” or
es., (n &\asnsis) “‘worki memory "(WM) eontoumnu
IF person x has @ sore throal propositi w-bike altrbute-valie fiples
ond x has a runny noce- called “working mewory elemeantz “(WMEX).

THEN x rrobdl.y has @ ecoldl .

IF- part wles feked
e.g- (m sywbolic integration) ® The IF-parts of v ave W

against curvent WMEs (fuples), and

IF trymg to Fivd f«&)—_f_ Ax thee THEN -pavte modufy the WHES
({wsoame F;tcﬁon f Hae (adding , changing, or deleting WHES)

TEN vyt find [ [feinn)ae]

QA siny
® This approack to represerding kwowledge

& “expertice’ was oriain voposed &g

o uos.:lﬂ ot ooaui.ﬁousc’n. ’# {Ncmﬂ- & Simme,
10: £705) L Later becmme a very sueeessful
teckubay for AT keatous (mesionl
AL nott s, organic chewistry, oil eology, efc)



Len Schubert
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Syntax of Working Hemory Elements (WhES)
as per Brackmon & LcV&s(iu.c (wore or less!)

<WHE> e (("\"n) (dfﬁbu*e).: {valued, -
Lattribule), : aluey,)
Cypey i1 = person | goal | studest | patiedt |

bacterium | axtibiotice | - - .
e, a monasdic predicate conctmnd

(Qﬂ'ffbu)!):! = name | age | blood-Kype | morphelogy | ...
te., & l-place on conctiuk

{valuey :: = John | john |23 |0-8 | esezve/uny). ..
e, an watividual constant or Rumeric

conshand (& maybe quoted entities Like
“Joo ill’, ‘Gintegral (/1 (sqrt (-1 Ge x 0 x) 2)

e.4., (person age: 23 mrdion;swz s
fdfdd,m name: Joe-Hll tlep‘l' 3 M) ulu'?uc

Cgoal wif: ‘(at Robbic Deor3 prionity: 2)

‘-\@Nluﬁ OF & WHE % AN BxasTenTIAL FoRwuL A

Prod. Sys. ¢

C3C Z9Y/Wyy

[ Syntax of Froduction Rules R
R 7 =
(IF'M wiey 3= TF {cond), .. Ccond)., m v\il
THEN (action, ... {action),
{eondy 1:= (CRypey <Cattribute): Lvalue-sped), Gl
atibides of <hypd Cattibutcy; Qalue-spey ) |
might be specified _(<w.v()) negafu{ condition.

Gype), laltribute) dofined as in WHES
(value-sper) 12 = (detimite-spec) | {Kaest}
{definte-spedy 1= Lyalucy | (variable) | [(evaluable -opp)
(variable) ::= x| y|z|x1]... {agged as vanables
odJ-iu\’eser’ss | $%| one-cf (Toha Harp) | ... |
Dty | Chesyadtesty [ Chstrv Grest
evalualle monadic predicates on volues
(Gvahuu.e-&m) e Xey H—'iﬁNdhf-o(— w) ...

Lc., an exprw;on wheeh ({v‘rmqim
binding of the veriables, if any)
ev es 10 ax attnbute value

ADD Speffern)y | REMOVE ¢ |
MODIFY \ ((ettribuld)y (elefinite-spec))

(vepented & continued nesd page)

Some of the

15t malch,
v a valuc-

revis) Chest) :

(action)

e-q., I .
ey, ‘[P“M(x)::tﬁqzéu&)- )
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Sywtax of Produchion Rules (oont'e)

<ad’iou) = ADD Lpatiern) |QEHWE‘{|_‘?¢:3;?3
MODIFY { (etribute) Celefinite -specy)
K spearfr n
N i
{patierw) :: = (Cypey Gltribute): (definite-spec),

Geltribudely? (definite - specy)
Operational Semantics :

o Find all matthes of the vule set” fo the WM
(Each waich fo the IF-part of o rule uniquely

binds tts variables, f any, and the valuer can
be used inthe -part.)

o Choase one or more of the matches (eontlict resolution)
® Exearte the THEN-park of the chosen rules/matehes

— W PR W

eq, diasnosix of infections (wth whiuty_f«‘l’on-éﬁ)

IF (organism1 entry-portal: 6T-teact evtry-portal-CF: x
Morphology: rod stain: qram-neq
aevobicity : anaerobic)

(culture-site- orgt type: {=cterile V zblcod})

THEN MoDIFy 1 (identity: bactervides

iMib{-CF: L7=Cr .zm)'])

Prod Sys. & _
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Additional Examples

|, Forward Tiderence

Euborgtfc‘ug- fasily velationshsps,

d.d’whua Tweonsistencies
. VxVy. SiblingsGxy) > § ;l»l\'ngséh x)
b ViWy. [Siblings(x, y) A Hale(x)] € Brether-of ()
€. VxVy. [S1blings (x,y) A Female04] & Sister-of(y,y)
d. VxVy. Spouses (x,y) = 1Directly- related(x,y)
e Vxwy. Spouses(x,y) = Spouses(y, )
f Vxvy.S :u.in.'s(x,y) D D\ﬂdllrfddd[".y)
9- VxV¥y. Parud(x,y) 2 Direcly -velakd (,y)
h. Ve Wy. Farent Oiy) @ [Gatheroftcy)V Hotherefy)]
L. VxVyVz, [ParentOny) ARwad(n2)] =

ks Siblucgsly,d)
So foycz;uplc we e see Bl the followii
ave incowsistent (frow (4),[), (W, &R(V):

Mother-of (Sandy, Dava ) Hother-of- (Saudy, King)
Spouses (Daur, Kiw.) .
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Possible cuulfn.s c’— (\) a3 & producction sydcu.:

) IF (spouses namel: ¥ namel: y)

TREN ADD (lins nawet: ¥ nawet: y Yes-wo:wo)

b IF (sibliegs mamel: X wamel: y)
THEN ADD (ks hamel:y wamel:y yes-no: yes)

IF (kics namel: s womes: Y Yei-no:yes)
(King namet; x named:y yes-no: no

THEN ADD Cmmid’emy nanel: ¥ wawel: 7)

| IF (parent wamet:x wemet:y)
() (parent wawel: x name 2: Z)

THEN ADD (siblings mametl:y wames:2)

P(“'t* IF (wother nawel: x wawel: y)
4 "IHE" ADD (p«mﬁ' namel: x md.: y) -efe,

N.B.! Saying that bemng o Q.uw%r.
“?uaoz o.fal’kacr[{::md dwad’wn of(h) is
souwh‘.t . We w.«.ld' u:g WMEs

(parenl wamet: x, gendt 9. neme2: x, gend: g )

tustessl of WHEs (uather-...), (fadher...).

Then of g;uli, end2 values cav.an.h(be

ov “femalc”, 'ﬂ\e wotheyJather dis) uz;tigv}*ts
\ (Y23 2

Prod. Sys. 7 | ese zuv/eny
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2. Goal-divected ference

S ¢ we wad to vd‘d'wusl\a
s:z” as ‘l‘h‘f ‘Daua’ E' "Ki msdtms: ¥

(see pvahou.r ctaw.pbs)

IF (goal vel: siblings namei: x namel: y status: ach
(fact vel: mother nawet:z2 nawel: x)
THEN AUD (goal vel: méther ramet: Z name2: y status: active)
MODIFY 1 (slatus: suspensed)

IF (goel vel: v namet: ¥ namel:y status:achve)
(fact vel: ™ wawet: x wawel:y)
TREN HOMFY 1 (stectus: proved)

IF (goul shadus: proved) |
L~ ( ool stectus: sut MO‘) "o wore
oal shadus: lwhve-) 1" ;:;';'::Z"'
™EN HoDIFy 2 (stadus: proved )

ete. - :Cd-dvt ‘uuls
s pensien
(tmm, T Hank we need ..1 by Proves. 3
for this to wevk propes h‘L' dnless
0e never have more Mk one s0al o o hit)
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3. Ackion: Placing blocks . oveler of size ...
see text plze-4

3 llocks , nawed A, B, ¢ Sizes
10,20, 30 ) orginally Loe. at ‘keap"
are o be r(accd ot potitions 3, 1,2 vep¥

=% EELELf!%

it bignest block frou: ' "at
o b T

4. Deterwining if- a guen. yexr is a lop
year [luu 36¢ duys rether than 36C)..

see text p.125-¢
Nok: The rwugh vule GM years 0, &,

8) 1%, ... ave leap years; but
M“M‘l cars Cty&, M‘M i OO)

that are not ;t;l of 400 are an

exception. (i ¢, nil leay yorvs, detpite

Luna divisble by 4) .

The teut wses arthunetic woduls 400,
wodulo 4 +o solve the problew fora

_given year, e.g., year 2000, or (00,

¢SC N fuyy
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Conflict Resoluwhoy,

—use in onder of presesctodion (of.
— wosT spescfic ftvd’ (i, more altribdla

of. Subsumpiion “‘4/" weve conal ‘)
— recency (breasi-lstor depth- I5t)

- refractoriness (avoid repetibion of rele mxluuﬁ
I"‘l‘""mi Ejtcu:n:‘ plev-g

ReTe algerthwe (€ Forgy 1%)
- use o wetwovk where cach node tars

plaé -7

& bases
*of':l.'cm ::«“ a.'!\'n :‘S"‘:&ft&J o rules
- peis, wew or we vud(w.

Ystwork ay ot possible
- when ﬂu veach RVNM-[ nodle,
a rrle kmmv. to be icstundlatesd

b.wkm: 130-\32-
MYCIN = infeckowns vt nosS
SOAR *?f:kmi w’?&‘ . R
(Slavd) XCOR = DEC vy shoass Mf\‘um‘hms
PROSPECTOR. ~ poholenu pmpedmﬁ

KReveisTic DENDRAL - spechwochew. awnnly iy
ete.




