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I#: 1) The infection which requires therapy is meningitis, and
2) The type ot the infection is fungal, and
3) Organisms were not seen on the stain of the culture, and
4) The patient is not a compromised host, and
S) The patient has been to an area that is endemic for

coccidiomycoses, and

&) The race of the patient is one of: black asian indian., and
7) The cryptococcal antigen in the csf was not positive

Then: There is suggestive evidence that cryptococcus is not
one of the organisms which might be causing the infection.
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Coal: To determine if the molecule has any nicks (breaks in the
backbone phosphodisster bond).

Skeletal plan: NICK~DETECTION

1. SEPARATE SIZE DENATURING
2. SEAL
3. SEPARATE SIZE DENATURING

The idea is to determine the lengths of fragments that result
from separating the sample under denaturing conditions (when the
molecule will fragment into smaller pieces if it had nicks), then
seal the presumed nicks:, and separate the sample again under
denaturing canditions.

Refinement of the skeletal plan:

1. SEPARATION
ELECTROPHORESIS

GEL
AGAROSE

2. LICATION
ECOLI~LIGASE

3. SEPARATION
ELECTROPHORESIS
GEL

ACRYLAMIDE/AGARGSE
Final Experiment Design:
1. ACAROSE

2. ECOLI-LICASE
3. ACRYLAMIDE/AGAROSE
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PROTOTYPE Obstructive Airways Disease
Author: Aikins
Date: 27-OCT-78
Source: Dr. Fallat
Pointers:
(degree MILD-OAD) ...
(subtype ASTHMA) -
Hypothesis: "There is an
interpretation of OAD."

GENERAL SLOTS
~-Bookkeeping Information

-~Pointers to other
prototypes
(link prototype)
—-English phrases

CONTROL SLOTS 1f-Confirmed:
Control Deduce degree of OAD
1f-Confirmed Deduce subtype of OAD
If-Disproved Action:
Action Deduce OAD findings
Print OAD findings
COMPONENTS TOTAL LUNG CAPACITY

Plausible Values
Default Yalue
Possible Error Values
Rules

Importance of value
to this prototype

Plausible Values: >100
Importance: 4

REVERSIBILITY

Rules: 19, 21,22, 25
Importance: |

R 5 CENTAUR o prototype.

If: 1) A: The mmf/mmf-pred is less than 28, and
B: The fvc/fvc-pred is greater than 86, or
2) A: The mmf/mmf-pred is less than 15, and
B: The fvc/fve-pred is less than 88
Then: 1) There is evidence that the degree
of OAD is severe, and
2) One of the OAD findings is:
Low mid-expiratery flow is consistent
with severe airway obstruction.
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Current conclusions:

HYPOTENSION PRESENT for 41 MINUTES
HYPERVENTILATION PRESENT for 33 MINUTES
SYSTOLIC BLOOD P
Cetc. 1

LOW for 46

Conclusions: Ctime of dayl §..... ..., Lo, [

13 14 15 16

Cphysiolegical states]
HEMODYNAMICS -~ STABLE

-
HYPERVENTILATION - PRESENT - -
HYPOTENSION ~ PRESENT mmua =m smwam

TACHYCARDIA ~ PRESENT
Cpatient contextl

Patient is ASSIST swmam  mm

Patient is CONTROLLED m——— ==

Patient is VOLUME . -

Patient is NOT-MONITORED -
Ltherapeutic goals]

Coal is CONTROLLED

Qaal is VOLUME mm——

------------- e

BV VMo Xhaidy
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INITIALIZING RULE: INITIALIZE-CONTROLLED
DEFINITION: Initializes expsctations for patients on CONTROLLED
APPLIES to all patients on CONTROLLED
IF ONE OF:
PATIENT TRANSITIONED FROM VOLUME TO CONTROLLED
PATIENT TRANSETIONED FROM ASSIST TQ CONTROLLED
THEN EXPECT THE FOLLOWING
[ acceptable range I
very £ ideal 1 very
low low min max high high
MEAN PRESSURE &0 75 @0 93 110 120
HEART RATE &0 110
EXPIRED CO2 22 28 30 33 42 S0

R 9 VM o 395k REAE

ONCOCIV [Settetal, 1980] 2 R T &4 2, )
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RULE102

.......

To determine the current attenuatod dose fur patiants

. with alt lymphomas for all drugsy

It 1) The current chemotherapy cycle number (s 2,
2) This s the stert of the second cycle after
sionificant rediation, end
3) The blood counts do not warrant dose
sttenuation

Thent Conclude thet the current sttenuated dose fs the
dose speciffed by protocol

CONDITION; (AND (SIS CYCLEN 2)
(NTHAFTER SIGXRT 2)
. (S1S NORMALCOUNTS))
ACTION;  (CONCLUDEVALUE ATTENDOSE CHEMODUSE)
CONTEXTS) (CALLYHPHOHAS DRUG))
CLASSIFICATION: UPDATE
FACTORS: (CACTION 3))

10 oncoCINag -



W) EANE NAYATL BB
R e ovcoCiv Y 7 b v,
OYi%k nBBER 2 T4 ¢ Bt t 85,
Q)AL EuRSFEFREIN, 9D
<BBYTY AT LAELHIAZAT
LhohE cnwd, ¥'SS5EHhrnd ik
Lo RHAKRSAZS AL T AT
T, v D, ABeFRIKRI D DK,
Tntei- LISPa 4t 1z PASCAL ¢ BCPLO ©° ¢ ik
TIdMHIRG , T WNW%,

onCoCIV AT e 3Rt B RE >
25 =K KB o RBLCARNARG 3 33
iz, 2w3,

2
AGE k> v T, %N3FIEITHT A
FLT-FF) 4+ £ )RHERD
r, MIIRTI&EHIRG B,

;:,;; oy

I T
| L [ )
1253 L, 2R
L wosmial ! RRYA-2|!
| - ! - = !
|+ |l oM
! 2220 | ' nvrh
e .
J/ (ﬁ]:MYC,N. YACDA)J / (W)MDLC—,EN)
e=—————=
IS /
I wwngd | \ /
: Zonk T4 | ‘__}_/____Y/‘__
Wahzh || S| e |
nEL || 1| gt
1 bt |
[Bmaepp— | } 1 (_97 )
M GrowcoaN) | gk & | %gt
705) I 3|

Lo
R AR HSLN3IITA0T-1T 9y
_BAIR

£ FEiEsEPlhzo v T

RAIRR, BrEZoAB A
DERE LT EBIWESES( T2
Lo BRI, SUMEX-AIM(Stauferd
Ump. Medical Experhuenfal Campil?r-ﬁsr
AL i Medicine) en D £BZ 5 b 2 2.
BEt BT ¢, AU EFIC LT
BT 0D, TA)AD
SR 178 o) B i D BB o AL
295 3.

R AIR, KNP, RoBl S 0 3
5> 0B BaREA SRR YT ARM
3R 0 TR ERLBRL T2 .

Fue4h 5 it 3 Boduction Syslem Th>5
e, PSalyo modulariliy p fle)cfl;ifif’ r
WHARE YR BRIz, AT 4K
T Ao, BAARS Re sl T B
PEHAB 2N 29 HhbH., CBNVTAUR 13
YoRRHrHh3D.

BRI AR NS 3N T v D ERERY
KRR 0 AR &Y 3 2 A7, AdPr
AL 2 REA USSP AERSTY Tl
ST 7RI IATRRRO YA,

Bk o PROLDGI2LZ 2N 2 KB 2
X, o KRR ahd 9 A — b A
FEE it & 54 "Tnter-PROLOG L D
LaohilsE83n3,

Heth e, RA LY 3BEILERY) R
PR 0T, B4 AR BeRTR e
FioB ¥ cRss 2 4 L F TR
O RE T AN BN a1 8, TR,

Aikins, 3.5. ; Protolypes and produclion rules : A karwledge representation for compuler consullations,

Docloral dissertation , Cam/:ul‘er Seience. J}:/Jarin?n?‘, Sl‘dnfard élw‘veru‘@ (1980).
Bark, 4., et al. 3 Re/zresn‘tation of kmmlecl;e, STAN-CS -30 -a‘]? (/9580),

Bemett J.5., etal, ; SACON : A Knowledse ~hased consu{tanl for S

rictural anafsis, Froc. of 33CAT (1999).

Bemnett, J.S., et o, ; CLOT : A Kuowledge~based consaltant for Diagnosis of Bleeding Dirorders , #F-Fo-7(1950) .

Blum, R, L. ; Aulomaling
MEDINFOFD Froc: [ 1980),

He study f efinicaf h//of){zscs on § Uimeorienled data base: e RX Proj<ct;

Brown,J.S., etal.; SOPHE : A step Towards a reaclive learning environ wemt; ITof Man-Machine Stdies

(1975)

Buchanan , 8.G., et al. 3 DEWDRAL ond Mela- DENDRAL : Fheir ap,o/rca(ion dimensions, & of AT 11

Carbomell, 3. R,(‘?o;}-\)fv'n CAL . An m-'tifk'.ial inlle”ije

nee approach s compuler-aided mstruction, 1EEE Tam,

on Man - Machine Systms, 1970, %mmMS =11, 190 ~2s2 (1972).

<7>



Clancey, w.J. 5 Dialogue management for rule-based ttsrials, Proc. of IICAZ-79, /977, /55
161 (1999),

Davis, R., st al. ; An overview of production syslems, In Machine Znlelligence. vil.2, Wikey,
Mew Tork, /%25, 3200 -322 (1924).

Davis, R.; Knmowledge acguisition i vule-based sysfems - Knowledge aboul yepresenlation as a
basis ~for System Conslruclion anel Moimbenance L i Padtern ,_p,rctfef ,,,fe,,em( 575'7@« y
Ceds. Walerman omel Hayes-Roh), Academic Fress . (1993 ).

Engelmore , R, ta), ;: Stractwe and’funclion 57‘: the CRYSALUS system, Jroc, f.IJCAI <77 C1977).

Fagan, L.M.; VM : Representing tinc -depeudent reflations in & medical seting. Doctora| dicsertating
Compuiler Scienag Departmerit-, Sz‘anﬁrc/ Usipers? 7 /9800,

Feigenboum , B.A. ; The art of an—‘b‘ficin, wtelligence : I. Fhémes and case studies of Knooledge
E'nzineerﬁta., Proc. of SH I3 CAT 11997). ‘

Friedland, P ; Krowledge —based hierarchical p/an‘m’na hY ’Mol(c“/u;- geweiics, Doclora] dissertation ,
Compuler Science Department, Stanford Universit (929),

meﬁm‘; )00 3 Prelminary pevormance analysis ?t He zf?DSPECTDR consultart 5/370& 74» mineral
exbloratiod, froc of ITAI~27/C1779),

C"[re??ler, R,=teal; A repre:eoﬂaﬁn( 20.)9;;«3( /ﬂ”gﬂqjﬁ , Proc, Of Fho /"_)'5‘71- AAT G‘nf- (’735.)-

PR 4 s AIRFE S S 325 R v RBSHEEA 0 20 T-232 | ERBIc8th 1R 19 :93-970) 999,

kKunz, 3.C, etal. ; A physiolegical rule-based syslem for iterpreting /Ju/)tomt7 Funclion (&5t pules,

Lemat, 0. B.; Ar;\qfﬁ,ff:v arth :Zra7;371:z;ﬂ%;/2n7c§)?fgproacfu to cliscovery bn wathematics an feuristlc senreh.,
Doclora/ olissertalion., Cmfnf.‘er clena, Departonent, Stonford ‘(’u'ucrstzfy C1974).

NiyH.P. etal.; AGE < A knavledge ~based program for butlding  knowledyebased programs, Pec. of
1304179, 1999, b45~€55 (1979, .

N M Poelal s A rule-based widerstanding egs?gvzq/s . Zn Pallern -directed v\«fercw& y:?‘ems, Academic
Press 9737,

Ppr’e, H.E,, Jr. Ar‘h@cial enlel] lgence afpl’oacﬂ - campu‘l‘ch based 'meu?ivq) Clmsu((?dn’tm g IEEE citerion.
Conf (1978, . . . . 4

Popple,H. 5., 3r., et al, ; DIALDE A mece| of cliagaostic [egie for iternal medicine., Poe, »f ZICAI-

- 3~ ).
Seott, A.C., e+a{$?ézZ£5i¢i‘w§i}Cinx:q(7)ew1eﬂf using e ONCOCIA 5/5&'»( ' A [)re/imn'qqr/ repor‘h HFPP-

M HPP~So~13 (1950).
ghﬁrf’iﬂ(,E- H.e)m(;;m/?“-[fl"bcfs-ft[ ’7‘3(60]?&2/ Cw“/tﬁfibn N MYC/A/r A/A@'-U )f:rk,- Amerfm 7] .EISQV;Q} ()9 7&)'

Stefik, M. 5 Am exwm;d"on of a fmmesfr"%t";d representation < .sz‘,em, Jree. of 2TCAZ 77(/97?72.

Sketik, M. 3 Orthogonal plawning witk coustramts « A pregram thaf plons “syuthess experiments n

f’ g mokﬁ/ar 55{1)&_‘,‘45, Docloral oisserfalion , Cm'put?b Selente. )%pqr’h«mﬁ, .S‘l‘mﬁnl 5:1/‘1/.( 1879).
Suwe, M,, et af. * An approach T wrffy ey compleleness and consislency v e rule-hased eper
S)'Stt'm, war‘a‘n{] pape Gym,pul’%;_ Seibuce Depmﬁan‘, St Qm‘wn‘l‘? C/7)t)].

Swlevitz, P, d;’a/. ¢ Cattegorica| ‘and probabfistic reasouiny o medical digguosis, J. «fAL N
]

).

BY L RetRAN-REe A0/, 1BIRAIT, 21, 12, 197D, 123)-72%/ (1920).

T B —; 729733254 € SRR, AIRUTR, 20,5, 1999, 720-7%3 (177F),

Ueno, H., et al.; Design of a criteriq-based r-}wu.mafélogy amsu/z‘in} syslem for o
michoccrmpu‘kb, MEDINFOBD, 13141320 (194 50),

Van Melle, W. 5 A dowain -independentproduction rule system for consultation programs, Proc. ¢
IJCAZ-79 (1979), \

Winograd, T.; Frame represevl‘fo.'tim oud He declarative /procedural cattraversy , Represen-
toition & wnderstemding —Studies i Gognitive Science, 105Yo, fcademic. Fress, New
York (197857,

Weiss ,S. M., etal. 5 A 'mode|-based metod for compulen-cided medical decrs/‘an»makin;,
Tof AL, 11, 1998 ; 19¢-12 (1974).

Weiss, S. M., elal.; EXPERT, A systew +for cleve/ap:‘ng cousultation models, Proc,of IJCAI-7]
1929).

<8>



