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A Dllit•a l'hlrlPY Advt_.· with Expl.netlOIW 

by 

Ml II I• Rav Swlrtout 

Thia thesis deec:dbn the fnslish exphntlon flCHlty of tht • Diaitllia Advisor• • 
proarlM dttlanecl to lldYtle physidw ,...... dllftlla ltw'fW. n. presr• ts written in 
OWL, 8" ~-- COll'PUI• ........ beinl --Id et t.l'f,. The ayltM CM •xplllin, in 

. £,.hh, both tt. Mthodl It uen lftd how tho!Nt ,....... were IPPHed durtns a par'ticUI• 
Mulon. In addition, the proarlM cen explain how It acquit'• infonMtlon and tell the ....,. 
hiow it de.a. with that infor•tion eithlf' In pnerll or ....,. 1 particul• .... ion. 

MMt explanations are produced directly from the COde ...ct· in prescribina diaitalla and 
from lnforlMtion which la ....,..., by the OM. tnt.....,eter • It runs. The ability of the 

· prop11n to tr ..... Its tntert\11 structure to en £nallah ..,,......, la ..,..,.... by atructuri"I 
the Pf'Oll'• uai"I Seuntic Model ~ &ch OM.,.,...... att_,.1 to represent • 
ai.... concept or a.a that ahoutd be •Minsful to the phytlotan Ulinl tt. syateM. By 
oraenizina the prO&ratft In thla wty, the explanetioM produced by the system tend to relate 
wen to ldeae with which the physicien II etreedy acquainted. · 

In m8fty current ayst..,.. which nk the user • ..,-. of quNtionl, • problem occurs if 
the uur ·wlahea to ch8np Nt answer to 1 prtvioul question. ThtM systems .ccept the 
chqe, but nut nM:OtlpUte Ill the results COlllpUted tub11.-nt to that question to lnaure 
thlt none of them . ar• affected. a.arty, this "'IY Involve · • coneiderable emount of 
unneceuarv rec:omputation. By Ulinl C7M., we oMllin the dlta tlructures nec:essery to avoid 
thia probleM. An alprithm la ~ibed tttat lllowt the system to ..,t • dtanled wwer 
without recomputtns alt prior reeults. Thia process It called ......_ The updetlftl ... orithm 
pr ... f'led here alto allows the •vat• to pr~ COflcile e........,. of the effects of the 
Chanied lftlWW. 

ThHia Supervisor: WiUi• A. Mtrtln 
Title: Assodete Profeuor of Electrical EnalnHri"I Md ............ t 

Thesis Supervisor: Peter Szolovih 
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~.l:.~ .. 
.·,;'.· , .. 

n.. .,_..,""~_,., _.. ... J• p. J:eck_,°'·W1.'• •. t~M..- ,,.,- ~.to~ 
tt'Ml110Me. Exlatinl dDcUIMfttation II fr~'~····iNff'r.~~ ~ "' ~fffM'lJ \q 

........ ~c.n.~lte.~-~:Pmr• .. ~ . :· 

Thia ......... '•·'.~.....,t~ ~·~: Q9cJ111WV«tf;t#&l.~tP ~~~H'),IY..-~, ~ 

efter...fhouaht, after• ,._,l\lll;"-~O~l·~·~"~Mt.,,,,r.~. •b!P ~:.~ 
be~ the 1ysteM Md its ctocu.nt.tion. Thul, .__. In the system .,. not reflected in 

the dDcumentatlon unlela the,,......,,. .. ...,. to ............... The docUMentatlon .. 

.... frequently phyaicafty ..,.,ated frOM tt. tysleM, IO th8t 8 ...t"''1tiif' /~!;;:>~ 
doc-.nt•tion w8'llble when t. WW- to we tt. systa. SoMI prOlf'....,, try to 

docUIMftt the code they produce by -. ""1MOniC ~. :,., Ylit-~ 'yt}t. 

...,ctt .. ~,"'"~,.-~'Wf'1"!1'""'~ ;~·;<, ... . : h) .~; .. ;. 

.. lf .• ~--·~·~·.J,~ ".',!~,.. ~~~·· 'M!,:,·'~ .~=~- ~· ·'~ 
pM•~-"9:~ .. ···~~~~.·~~.~~~~.~~.,~~~ 
which result )9'.J'~ ·~:,~.t ~,.~)llC°'ty ~·t-~~-,.~ 

v~ ....... ~ ~ .~.~ "·~~~:"1"~:,..r:.!..,.~~~ 
, ' I, - • 

~t~ pf, the..,. .......... ·"'·", .• ~ ~,,,,,.1'!,m' ~· ~~!.l~~ •• ~ 
the ·~ .ft~,. ~~ ~.,.Jo, .. ~ ~~,,:{~ :' • .•. vlllu~ ~.~ .. ~~~ 
debulP'I u. aysta 

', .: :, . '~"l , l ,_, 

In ttlit .~....,. ' ~ It ~~ ~~ .. ~8ft"r.,,fl!'~ ~.'· .. ~ ·~ cm,lled th9 

<*ll. ~t~. ~· la .. ~c.t~?~ ~-}·~~"~,..,.t!'f'~:.c:r!~·!• 

wr•tt-r .~ .Pw.L.~I.~,~J1 •,~~"P! u.,~.~.;~ ·'.~·:~r1t,;,8!-
~l.~~~1i n..~ ·" ~~~~ ~. '"' ~~~· ~"~'~ ~lieh 
...... ,r the~ th,ilt. ~.~ ~ ~ IC~Jt~.~ecflY,~ ttw ~-It 

. . . • " - . ' ·. . 'r•' .·. . . ,, '. . . ' . . ' " .~ . ' " 



a 

typet of nplwtion .. prOducld by dl•t.)tfna C..- ........ The phytkian May ,....t 

expllftaftoM ctt.inl ca ~ ......_ ,._,,, sr 1iSW11.W1"1·:a &iiltr...,W;,19 uMllrstood 
·r:, 

Int,_.,....., of tttit•btttten. .... ~·•.r11·•-•ctaet _..... u.r_, 
wit t. ....... relllwM''bf; •,....If pi•Msl ........ ;'-~IJ· ........ ton.. 

F'INillr •• WJJty briif'MnftW,ottttwawt1Jlejlll·Mit'•tftftlli#•···· ·\ 

The di&ltlllis pycoek91 ... ' ..... of,.._ ._., .•• , ~· 'dlrw.ct . .,.. ..... 

toXSkNe. • ccMnmon 'ho ........... • "-'IMll:li'l'it•i'ilti~....,. .. :••t111int~ ..... an1c1 

;~dittt~•IHf. AMofta:•U.....•idnts.cw,..Y'i/ftrr'·tW:..V~Ulil'dtUl/'ttt. 

.,.. ~<·dlif\• wei t1rtl -..nt..ct a.v ...._, ........ 1': ....... Wtttt.n r.. 11a. ttt 

noticed th8t fl. •U.·:-.., 1nlf1alliW"'~, ... •:url'l1f'tlit .... :le . .,...:...,, ... 

llCWMUlationl of fluid, .;~...-... "'*"' -clN~ ....... 'M.ll'•·,... ................. 
L.ter, It wa dliefwenlifl thet ft.. dkfttlC ·.eftld It .~·:.•M .. l J fi lht;'~· ;efftlct fff 

cti&lt.U., which Is to _.,.,..._ w stabilln·h ._.,_, ... 

In cw..t SW .......... la~·~ to ifataitt ._ ......... of 

conpative t.ert fliklre W/tlf' ... ~·Of~fk:.-.: · ~ ttt•t·t111Ure 

·~to th.taMbHltv Ol.-iht hdl11o·~·:ft.i."4~••r• 1*1.ti•··· .. k 'nh 

a....tion c ... fluid to .Mi...._ In ttit ~··a~ •111•1111 Met if' rt W.'~ 
·,.-. •. nleto th. teir•~11111ht-: iljlili 1&it.M1i~lfi;dlti,u ~;..._It 



t 

~·~~~"· ~--:~~tfHty .. ,()f ·~)"!\t'~ ;,,.,~ ~~,j~{ ;~ ~~ 
•tu.r~ ~~~ ....... ,~ .. <~·~.,~,.~ ~:~~>:~.~,"""1·!~ 
.~~~.!~}! ~· ~~~ict~~Of.~~~ l~,~1}"t'W .. ~t~,.~~··91 
t~ ~ .. ~ ~· -~ ·te& ~.m,J~,-~;;.!~""!., .,.,, ~.,~~- .. l~ ~t~ 
dialt.U. '- on the hellft, it ii OM of tt. MOit _....-y wed *Ult in '"' ,~~S'f!~. ~n . ~. , ~~' ' . ~ -.. ' 

1111~ ttj~~-~-·~·the J~ "·~r'~,,~,).~~;~~br.:~~~dl/"°""' 
pherMllC'-t In the U$ (4.15). 
~. '.. ·".::~ ': ,::;_ :··'k-; ·' . ' ,'. ~:': ;r~~·-; ,:. .. ·. ,:.', e~· ' ~:-. '· ,_ · '.· .. 'r-rf '(: ,, 

~~~~I~~ ~t:'°'~~iu~1~~~~,-~ ,,l!~;•C~~~#"' 
. ~ ~:. 11 !~,..'~ il"~r~'!! ~::~~9~,~~~jt~~ ~,,~!.~ 
~ ~.· ~~;e! ~,~ ~~:~.:t: ~.1::::n1~~~ -~-.t~~ 
Thia~,~.-.:~· 1~-~·~-~~~~~~~ ~-o/~~r:·. Th!!'= 
tor _,.In, for .. ...,.. ii ...,. 1 to 20._ In ..-.., ...,. .. a......, of f.:tor1 _.puch • 
;-;. ~-.~·-: ·." ;_~;~· i,·.;-,:· •"':<~~'.·':'. ;;:·\'? ~:..~:i· .-, "f·.~~',; ........ ·..:: • -~» /:: ~1.~~~, t~. '":·(4~"?;¥·~ ... r't·~ ~:·--~ ~,t:~ ~ 1·...,),a ·t~--._li.""1c <~ 

...... ~~~·-:~~.,-~~· .~ ~~~"~'~'11tfit~.~.:.!.,;!~l'i~ ~*~~ 

.... _~"~ t:-;~.~~:~:;~~--~:·-~.,~M~.~~~~' ~:~·;~~~ii~~ 
factors MUlt be tlMn Into -=c:ount. In pretcr~~~~~•B:· :te. f.ti.\ ~.'' . . .. .·.··( 

Distt• toxictty MY ..._ """Y Merent ....... It May -"felt i'-ff ·• l*rred or 

colored Yilion. c.rtain pstro-inteltlMI ay11pt111111 IUCh • lftOf_.. 0-. of .,.tit•), nausea 

or YOlnitinl MY .,,_.,, TOIClcity MY .. ...,... . • eMilf1t,fwif if0 ..... Mlf"1'hrt 
rhythMI. 

•' ~i~,.,~t~,~~~~-,,~~~1~·~,~l,~ 
'i~" ;,.,,,, I~·.·,• ,,~.,' ·:.·'.'• ,,.,....,.. ',,'' 11<.'»'"f!'•-', ,., ,, " .• , - <;... •' ,, _., 

~ti.:!~~,~~~';~~ ~lttd~ ~'~ 9'r'~f!'~:~ ~;.~"!» ,,~ 

,,.. I:~~~~~-~-.. ~~ 11;fi!~~l.=·~ ~-·~··~~~'11' 
dlalt' ~~~.~ .. ~·hit '~t~ ~'~~~"~~~~~.,·~~-
'!' f~ ~'~J~·,f~~~"~ ~ .. ~\<~11Jff-v~f'll'f.'• 7A~o;.. •: 

.•~.~·~··crt~~ ~ '!7~,.~·1•~~'""''~-!~bl"'tb~tm 



10 . 

c.,.,... on • capllCitor in .n RC~ ·11,&.7]. -~ ...._ t.·w.ty ttnuah two rout... 
...ch of th8 druc is. eiccNted ift .. um;., .f th. ...... -- •. th. ...er .. ,,.. -~ 

. -. . - , .·.: ., -; ·, Ii • ·. - ._,:·~·_.,, . . -.,:. "-;·~- . . r·:.-;;;.··:~ :, r ... , ~ - .t.·<> - ~ .. , .. :;,·.. ·:•,, 

fUncttofthoc (reftll ~ . A .., •1 -.111r ...... llimalia In •n••trw it ,.. ...... 

respene ·h, th..._. 
' 8KMe it it IO dtfftcult to predict •priori,., Much ....... · ••. .houkt Neeive, 

cardtoloaist• ....,a11y ... t11.,_. to .._,..,. • must ...._ · A Cltt• ......,t ot 

diltt .. ls is 1iwn lo• ltlf.-, tt. tf.r.-. IJIOr ... .WI tt.t· 1p,_, • .,."ev..._, 

. . 
; .;: ...:· .·: ·- -·~_-i- ... ' •' . ·' .. -~ , ,·r·,·-. : .. ~i . "(•··-~·'.'.~/;-: ','.. -~ :.:<, '..o"· .';' .-/ · ..• ,•-'.:·.~ 

....... of dilf\lh he,..,.. wh., ..... te .................. MCretion. 

.,,., .. COMpUter PfOlf••• ..,. """ ~ .......... ~ with ·~ 

libout ..,.._ .,,.;:·o.w'o. ,.~f.uctt ,.,.~ .- ·..:~·~,·~-·-· -·[,;l'ol. This 

'"'°''""' ... Wrm.:n ~ ........ ~ .... ~.·-~·~ 
- :,. ' ·;·, • . : •.,, \, ,,.-~ .'. -. ·,. -~ :-~ ·' ·-, ., :'-1, _:.. . ~_.; - _£{;;~'>!~~ ::.~.J· ·--~-~~ ::,~ - ·~· ..,,_,...:;:·,, / ·_-

. und9rst0o4 nt w• 'dlatlsMd to c:OMpute · fNilll ..... ,,,.., •na, . ..._., on h patient~ 

~ht, rerief'f~·~·~ .... ....,., ... ~of a·•i!~r.._.~;..,_,... ..... is 

only ....... ,... - ......... ~~·ftMnl'~· ~-· ~~;ti~it~bli;,.nd~ ,_ .... 
n 11 'i5'.w.·,~1r~.~~j·f91ia Wi ~ •(Ii•' ~Ii•"·,~ .. 

-------•---'--"' ----·---------------



- -------- ~~ --- --::- -

.u 

.. ,~ .t4t .. ~ ...... h.Pfop,.:ls.~ .ifttwR:J~f!q-;;'f,~· .. ~,, • 

. 'U. ............. '.nqt, ...... ;.~'"'~J .. ~ ~,.,,,,,...!t-'~~;"' 
.u.- ~ ........ :Vf"Y-~ ..... ~by~ ... ;!~~~,,....- ~ 
., ......... ~ ........ u.. '''""*··~·~(,.~ ,.,.., ... ..,. 
only provic* ttw initlet doup ~ lt la u, to the dlctor to --~fr,;~ ~-~·· 

•l)l'OlfW .... ;.';Id~ Mt~_,...._., q&~; ..... ,_., II r~ 

~~~ .. ·, ... "-"' .. ·, ' 

tifW•llJlJw.._..,. • .,...,~.,.~, • ..-~,~.:~ 

-- ..... 4,,..., ......... ..,,,..., .... ,.-n.~~; .. ,,,.~ ... ,,, •• 
9" · / ~ 

,.........,t ......... u. .......... , ........... ..... ; ..... )_.,!,, .... .. ;~~ 
·Thia ......... ,,,.. .............. ~···h------··'"""'~' ' ' 

that •• ri .... M in CCMIPUI ... the initial reaiMen- The. ~~.-.·-1""'·inf«~ 

to detertniM a new 1'91illen, end the feedback loop is ,.,.. ... d UldH • stlble conditlon is 

readwd. 
·~-~~.~ 'J ... ,,~--~~~~;!.;..: ~;?i ;-~. ..;~-"~,"'t\t\' ·. . . :·°..' • 

Shelner'• proaram IOfYel OM of the pratJll• In Jlllffe'• proaram. but It .,.. w 

ottwr.-~ .. ~~-ol,:;t .. ,,,Pf91C~J1_ . .._..,..,.,of.,~ ..... -..... dl&ltalis. 

.In .• -···--.. , ll!Ml!t: •• , ... JI».~··~· ~~-Mu'd."'~ t ... pr., 
· Jevel ..• tffMl~ tay._ "'-'t~ tbl·,.,t*" • ~At@9"J~M • "'.~t~ 

tMCSKll. ~ .... """"~··'fr'""~;-...... ...._,~ ~ ... 
·-~··-·· ----~-... ~-. .. ~,·~··~·~· 
of cffnlcal effect[3]. ln adcltion, Shefner'• complex st.U.tlcll -~ .w~ ...-1 It 

' cliJfi.cultlQI' bis~ it~ ·~~J- .... '. .... ! ' 

~tr., ........ ,.;~ b~ ~'~"' "'4;rv ·~elf~• 
,,...,.,.,,..,. .... i...~-,~.pj...~' ~,.,~~ ........ 

' ' l --·a.et· ref~ tt9:,,.-..-.rw ......... Af ••11"~\•ftc1 fl"I •ct•J~ q# ttte~ ~·· .·· • 
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cadtton whldft .... ......., ... 1ip'11• t0' .... ~ ................. ~., .. ...... 

...... . ,_:iiMw:.....- •alWllt tit :.., ... !·,_...:0°1filJJMMif"W"._. ·'~ tlMI 

~le ~ ~....., _., •• ,.,.:tillfrit ,._ittWt*~'•ne.lllMf·h 

lntfflt ..., e. ,...,.... illl••ll 1· .-..~·rt1lr1i11• .Uhr-.·dliW -.."-.' ......... 

A iilil1ted cllnfaf \tftll _. ...... OICPtM .... ~. __.., "tale il:tld" ti -- 'ef 

,,.tieftt• MMll•d by cllnlciw en• ca ••lllV ....... 1'llll 'trillt •••llltratilel·• pilfi,..,_ 

·~·,. flle:Glt111ihifr•••••••••W·M·•-•J•1f11si:_.•hfll• ••lll1.is wtto 

;~ ........... ., ... i .......... ,dlJl ......... _.._ ... 11••11•~ -~· 

,,..,... ... ,.,.......,..., ...... , ........... * .• , ............. tLJtJl.dl .... J .... . 

~·-....•1"11 i•~•ci•nr1,•·•: ••• • ,....,.._ •••• • -•r• 

-~ ·mp•Mlb1tM•·111J11t••:sm:lll•·.,.._,.,.,,..rc1- ...... ....,. 

than ........ .,.,,;·····.,.i••llbfifftl' .•••• 11ilii11W•1*•t:J11Jti ......... . 
•...,. .tltt .._ .. ,ieff~.._.., fir:lll·'t11Jliij •'ijMtilJ}._·,••n;lt -..= .... 
'1fhy•:cllrtimM!t• ... tilillft"1• ..... -~•"•• ............ ., .• , .... 
ltd. 09 .t a. .,. ••• •nlliitwf dlLfilwW"W·•"'•t: .. \Jlt r1t••Pt1UJIER 

.......... lo ..... 

ShortNHe[2J wnd ~· dlw1'M·ttw •••• ~htl'fllltillitft -.11m&sllllld 

tcw··MYCJN, ·~ ... iW•-Mt'Mtn1tlf~ .. tiiP.,_.~ in.,.. 

mt.f.ctMt--rrMtfi'c*111tui .,,~,.,.,.. .. ,. ...... .,. • .., •. .,. . ._ 

tt.·,.._...~'tfltt·•"•ifih•'-·~1tlf1J1•n•21e'f:Mt•l••1•·•wt0m.~ ..... 
' 

AclYieor ............ in ....... a lftd 4. 



'. _,._,ihllf ..,.,.,~;!11.'!lM ...... ~#. --~-~~II!' ~r~"·•· 
.. -·~···-~- ~)- ·-~•·'"':\> ... ,,,,,."i ·»' -nt-. . 
... ..,.,.,,.....""' • ..-..~ ..... ·~,~Pl~~."'hlf'Wt•~-

..... ~ U~f•fUJJV•,•N•!"1~,·~·~8"1J>~~'9"9,~ ~~~'i!fr: 

......... ,~ ..... ,. ... J-.~,lt jt~l!IP;t•~-·*""'··--fr..,,.~ ~'·~ 
_.....,iWitlt _.,,.,,n.t<a~--..-+(•J••"'*-' - ,._,,... .. to ,.,t~f~ ... 
..._ff ,_.....,,,,.,~~rU-'~'.M9.~•~-~-,,.~,..,.-~«w'1•: 
Advlw does not •MPIGY lftY PlMNER...._ ~~,;IM~ 1-~-~·1' _ _J.,., 
wt. ..... Qielf ....... r 9 ~jl'0; ... \1'4! ~- ""'"0;~ ~'11":~~ and 

,..., •. i .... \ __ ._... -~~ .... ~.,~·.:-~.,~ ..... ~;~ 

.. .,... -.1.~_~ittt•.~ Qlt\8M1"11f~-~--~·,,.A,_J.,. . '• . . "}' -·:, . 

c .... where a rlnale "'°*' ii not ...,..., t,_ DWtall Advillr •lllPIGYt Alterftlte M!*ll 

(descdbed In wtlon 3.7.2). nu. while ............. will - ....... rophlstic~ (but 

8llo •• co..PIH) two .., rpprOllch exdurMlly, tha OWL IJlilllalla AdYilor r.U. on • 

................ wMMver ....... ........,.to ............. only when nec:enary. 

The OWL Diattlllia M.ilor c:onrults with • ,....... In an lnterective MllUW'. The 

~ ... the diniciM • ......,., ............... ~,.... ... theft proctuc. .... of 

raco .... ndetionl. After the p.tlant hit_,....,_. "' iltlUll .... h PfOF• un produce a 

MW ......... imen bared Oft the reaction of the petlent. 

While. 1 ....- ii t .... ,._.,the.~ Clft .... ._ it is .W. a ... tlon. At 

the end of any ................. Clft,,,.... .................... types ·of ........ It 

can Hplaln the,,....... tt .... "'6 the ectiona it hMI elthlr In ....,11 or f« the ptttlent 

.... ~. ·~- .. , . --
.. - \. ';.:··; ,.,. .-·--~, :-~,~;:~ ,/'" ;~"!:l 



•·· 

at hlftd. It - ··-~ _ .... _.,.,.,., ............ W'ftt:"ei ......... 

....... ~ ,,_ ij•·eatWit tiWf,...,. ••'9•••• ..... ._. MtaM:w~:e wf 

current ane;,...._.lidllii•''Mlf•"1°wa,... ·t!.,._, ""11Jtlliliti..,·•••• 

s-....1o-.·11f~~•nv• 1r .. wiilM.a .,...,. ._., 
on' tfllt ''"'""' ......... 1)~~ ......... ,.i •••• ,,.ilili...-·ttw' 

•'8Pt'tt..t-·'-.:~.-.-.:w~ •• u•••••lilllf~Jii'111Wl.n.6111,._,~ 
.,....~tt.~••t~Villl1r'•w\_dl1•'•ru1111wn•• ......,, 

~·'ftw ......... £$',.ltfwi'ielfPt~ ............ ,.~.-~ •. > .. I 

ahrt\61..W. Ni&liili'fii;1( .. rlill'i1•ftlW..M11•"1•.m·.1··· --··r'; · 
, .. , ;~ 
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. ", ·- ~ ~. :~ 

In ff* chllpter two ...... ...._ with the OWL Dlllt*:Mllloru•:euttlrtecl. The 
·; ,:~' 

;, I ;"!,::, J " ' > '., .·,;._ ,l_'; 

the ~ .... In ....... white ......... .,, ..... " ... j!' '°."81' c ... 

·. _ .. , 

. ' " <:. ,,_ ~ ,, 

The ... ,. f"4fc.te• Co Che •1•U. CIMt lat ......... ,.-...,~..,.._:fw a 
,.&1~ ., &1,1 .. &IN - ,.,.. Ct•fffl ..,..,.,. , .... 11,, .... ..,.a. 
Wt'Pl' M"ilft e. ....._ .... 1:1i1Mr# .-FM1•ff.-... 1•t · - .i - , • :·. 

"·.'.i··,, .. 1 l• •• • '~"t..~ ~ ~, ,;": , :o;r" i. .··.,, •· .. :~ ... ,~·: ,.,~ .. r. . . ~~··~: ~'?~ 1 .· ,; : .• _ ... 

lol4AT t9·M'MS! •TNE N1'1ENT?::J'': '''. '.; 
EN1lft ~,~ .. _...:-t;s1';· ·.'o' 

IM\l ts TME .:19f1' ar·n. PNMtlm· 
llllTS. K9''~'· . -'·. 
ENTER-tltERIGC~'~ f2 

lilfA T IS TIE SEX CF n£ PATIENT? 
TI£ POSS I Ill I TIES Ra 

1. rw.£ 
2. FEM..E 

ENTER SltlJ..E VM..LE ••••> ule 

lfote Cut for M.-.ra UNI& ... •1nt1• ,,.,.., ·* ...,. -., ef&lter an&er U. 
,.....,. or Cite .,..,. or t7'I f& •. · 



YfAT IS TI£ CARDIAC RHYTift? 
114E POSSIBILITIES AAE1 

1. NCRW. SHU fllVTM1 
2. ATRIAL F18ULLATU .. 
3. AlltML-""'* .• :;:1 
4. PAT 
S. ~T tRTM"IUJDC ·c: , .. ; 
6. t«W..PARO>CVSIW.. MCTllJW.. TAOM:Ml>IA 

ENTER 81NGL£ .'fM.Ui --•nlii''. , ·" •' ;1. , .. _,, ••. 

IS'·1'EIE ftEQ.LAAleA'PIClt•··'H ........ ::41tVW:. :• '·' . , . 
TfoE POSSIBILITIES AAEa 

·lJt ,...,,~ .· - . . :<l 

2. ABSENT 
· ENTER SltO..E VALLE ••••> Mhy? 

MY 2 TOP GOAL IS TO BEGIN TIERAPV. I Alt r«M TRVUG TO D£CK T1£ CNIJIAC 
RHV1111. IF TI£ CARDIAC fl4YTM1 IS ATRIAL F18RILL.ATJa. NIJ THERE IS 
VENTRIQUR-AHYM AEQURIZATICll THJS •msTS ...... ~-fa ..... lllQz. 
HAI.SES Fm TtE ¥ENlRIQ.ES ARE flJ Ull8 Qlftfli Fflll't. 'RE ATRIA. IF THE 
STATUS <F VENTRI~ l&lt.MIMTl8t II f •& IT IS POSSIBLE 
THERE HAY IE ~ .llCTICM.;1t_ ... ft • ._.,lta~ts '*l 9Mllat:;41f , 
DIGITALIS TOXICITY. . ,. ·~·.· 

Tifft syat .. ,,_ ra••M• the u•r for 1 nlue. 
ENTER »Sb&.ii M..\5,••> i , . 

~ ;· ·~ o;," ~: ;./, 

Hara, th• user "•·-"""" t• ,ifHtiNI: .._,._,.,, • ..,.,,,.tc ... ~· .-1n9. th'la, 
qoaat1on. The aystu re.,.,.a fly CMNl"U .. Che 1Nl• M fts fHJ st•ci 
to Ent11sh to ,,.odtu:e UN ffrat c.o --·••rt3SfM •• tlfttn:~,_., • 
d1a,1ay• • c•nne4 •Jfllwtf• wltfclt fa .. ...,.. ... ,,,..y.,\!fffl'lll• **'· 
tlte 4IHl•Uon 1• 1Nt1., ulc•' ..,t. n. c•••I ..,.fwtf• 11w1Jy 
1Wo11fdea .,,,,..,...u.,. •1c1t eo111' ..c a.i~••tnfrW •.~r '1 .-...~ 
An1MW. Occu'.fWIJy, . tte ..,. ..... .,.. ,,,...... • trfef' 1111,11,rf,.t -.t. 
'fat.,...tfon &INtt Clle eJqt1Wt10. ,.....,.._ ~tiklllJ~J'Jr ... 1•·~ ......... : ? 

2'. The. Dialtalts AcMtor refers to U181f in the first ,...._ AltMulh IOIM nMIY· object that 
thle ,.,. to anthro,o111.,._ tM Cflll(tUter, I..., tl'llh••b..._,....... In this 
... ,... ... MUCh ......... they .......................... the tNrcl .. ... 
... ,,.....,. voice. . 



liltAT IS Tt£ VEHTRJCll.AA ftAtltr, 
ENTER fU'BttCAL vAU£· -••> 123 

liltA T IS TI£ STATUS CF PVCS? 
nE POSSIBILITIES NIE1 

1. PRESENT 
2. MSENT 

ENTEl'tl ..... fl-.itf-'- i ;'· . . . ,. , ..... ~:~-~ ·; ·' 
"C• are.,. • .._. ...... -~------.,. \\'~TM 411111. 
fndfcaCfon or lftftaU• Mdcf&1. - · 

."1: ~ . ' 

&.IMT IS 1l£ REMOI c:F~eUilTALIZATlcli? 
11£ POSSIBILITIES NE1 

1. OF 
2. AAAHYTif11 A 

._. , '3. UJi~llC.1 ''.· EN:rat, V&t U:(CU .. .....-4, .... ' ~. . . 
·····~, ~ ~,~..,,-rT-"!""', ":"!~ · .. 

_; . '-~-~ -, - ,' :: .c '" •'''.t~ ·~ ~~; \ "~ .. 

&lfAT IS TIE STATUS CF DIGITALIS llE? 
n£ POSSl81LITIES MEa 

1. PRESENT 
2. A8SEHT 

ENTER SltG.E VAUE ... -> lbHnt 

\" ' 

11,.' 

zr &IN patfut 1• .,,.._, recefvfnt 1111~·~ .. ,.,.::~. llil1·.;~ ...-
1

:_ 

fnCO •eot11tC ... ,,._.,.ftfltf a,_ ..... ,..,.... . 

·IS TIE RENAL FllCTlflt STABLE? 
THE POSSIBILITIES NIEa 

1. STMLE 
2. llfSTMLE 

ENTER SltG..E VAUE -••> 1 . 



- - ------ ··-----y----

1a 

llfAT SO:n CF RENAL NCTH'.lf rEAStN: IS A¥All.81f 
T1£ POSSIBILITIES #Ea . 

1. 9Efillt-cREATUHNE 
2. CREATlttt•..a..EMWa 
3'. NOE 

ENTER SINGLE YALU: •••9'1 2 

HAS IV CAL.Cllll ·SUN Mlff:ltlS19ED WllHfN .. M LMT 'Rlt '81"1 
T1£ POSSIBILI nes MEr . .:';; .. ·~ -. . :' ·• . .· . ; 

1. Gl¥EH 
2. lllT GIYEN 

El'+TER SINGLE VAL.LE ••••> 2 

ENTER MJEUCAL VAUE ••••> 4 

IS TI£ PATIENT BEINC GIVEN Cit AIMIJT TO IE 918 DJdlllHtlt 
T1£ POSSIBILITIES M'Ea .. 

1. GIVEN 
2. NJT GIYEN 

ENTER SINGLE VALLE ••••> 2 

DCES TIE PATIENT HAVE CNIJUIMPATMV Cit Ml ACUTE-nt? 
T1£ POSSIBILITIES AREa 

1. PRESENT 
2. ABSENT 
3. SUSPECTED 

ENTER sno . .E VALLE ·•-> 2 



' :_ ..tj_., ,;. ". ~ ··~··· -~ - ~. 

. lilfA T IS Tt£ STA TI.IS CF HVPOMEftlA? 
THE. POSSIBILITIES MEa .. · 

~: M&:m·, 
ENTER SUG . .E VAUE ••••> 2 

liltAT IS 11£ STATUS CF rmcEt&M? 
11£ POSSIBILITIES .. 

1. PRESENT . 
2. MSENT .. 
3. ll«tOlf . . . . .. 

ENlER ·slta.E VAL.ti! ~...> .. :1" 

i .,..: 

IGI UNi 00 VOJ WISH TO TAU TO REACH Fll.L DIGllM,!7··•u11113 
TIE POSSlllLITIES Wa . · · '"'.'D'-~c 

1. INSTANTN8U. RATE ll-2 ION> 
2. RAPID RATE U DAV) 
3. tllEMTE RATE (2-3 OAVS) 
4. SUJI RATE (4-7 OAVS) 

ENTER SlfG.E VAUE ••••> 3 

41.8 ..... 
1.1 DAYS 

1.175 IC 

IOI CFTEN 00 YOO MISH TO AIJHNISTER DIGITAL.IS? 
TI£ POSSIBILITIES ME1 . 

1. Cl) 
. 2. 810 
3. TIO 
4. QID 
s. Q4H 
6. Q8H 

ENTER Slfll.E VAU.E ••••> 3 

lt 

'. ~ ' -

-. .~ ~:.:' ' 

' ·-·~ 

Th •y.s&• ub &lie ••r ,,_ efh• lte ..,.,.., to ,.,.,. d1t1&a11•. Tlte 
ex,,,..11'fort •u4• ... MrM U•• ,.,. •· 
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Tl£. D08ME AEWtlJIMTitllS Ra 
tGN ~ ,., CIW.. 
M.11 .2& IC 

AEPOIT 8MX AFTER ·a FtMf Da. 

8 .125 + .1125 IC 
16 .121 Iii 
24 .125 tC 
32 .121 fC 
•• .121 re 
OM. PIAINTENMCE ~t ,,. -·· 

.25 re 

IV l"IAINTENANCE saau..Ea 

AL TEAJMTE .25 NI> .125 re 

'·, 

------ . -·------------

IV · .~ . .;.., · 
.121 + ···~ "''''. 

·/·I 

, ... ·. 
' ',· ; 7~~· 

' " 

.r·'·•, .-
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. . 
Tlte ronow 1111 ,.,,1.,. •hrt• we, .,,,..x...,.tw .. :4-1>'"'11U~. l•ffr. Aa 
before, ·tlte •••r c7,.. • ··•· rw: e. ..,,_. .... ,.,.. .,....,.,. • ..,. ..,,. 
he ...,ca co· do. 

ENW' .. aLJU11 TO:IE ~liD ~f 
<> ( (CltlN.__ ·. fO'; I ......,.htcfel) 

,,,. ·-.... ··~•.ll_p' ......... ~-~;ldi•l~.:~...-. 
""" ... IS. 1\fi,t;AflU~ ...... . ,. , , . , ... . . , , 
TI£ POSSIB'ILITllS Af!Ea 

1. tONL SltlJS RHVTll1 
2. A TRI Al: FI MU.LAU• 
3. ATRIAL FLU1TER . 
4. PAT . 
S. PAT MITH LOCK 

. 6. fG;..pAAQXVSfW. .Jll:TUM •. TAQftCMIJIA 
ENTER SINGLE VAL.lE ·~> 2 . 

IS·. llfi1! •QUBWTlll4 .·IF. H· WiltllttlLlll IN'fllTlr . 
n£ POSSIBILITIESi·MSI .. .• ::-;:·~ ·":· .· !· '·' · 

1. PfeENT . '"' 
2. ABSENT 

ENTER SltG.E VALLE ••••> 2 

lolMT·.JS TIC··'~lQUR.MTE? 
Bt1lll .._.mt ·Y&tlh.~>71• 
T ... ....,.tNte.flN; ........... RtN 'I••···- ......... fc ef(ft!CC,, 

loottAT IS TI£· STATUS 0: PYCS? 
TI£ POSSIBILITIES NIE1 

1 •. :PIE9ill ' 
2 .... .i: ..... ,,. 

E'NJER .SIMllE Y~ •••-> 2 

TI£ DIGITALIS HISTCllV CF Tt£ PATIENT IS NEFl.EO.. . , . . . .. . , ·. . . 
TO DELETE AN ENTiff, AE..arER 1'1£ DAT£ MO THE NI> TYPE MTlllN AUIE 
YEN nE DOE 1s a•a, ...,..,. ...... ~...-.fE .. lS. ·. 
RECIESTED. ENTeR ALL IDES Sita Tt£ LAST SESSU• · · · .. , . : · . 
DA TE tit£ OOSE TvPE . . 
9/21176 11a38 I. 2S PO 

. 00 WI.I I.MT TO DWGE ell Mil I TEns? (VES ell fl)) n 

. I ,;, 

·.: ·1' . 
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llE. MY tF TIE FOU.OlKtli H IDGITU• ,...., -~.-.¥ ••Jllllfl? • 
T1£ PO&SIBILITIES ARE1 . 

1. HWIOKM.EnlA 
2. tf/PtlellA 

1;? a.··CMa·------ ·':· ....... ., ...... : ..... :;11··..-n• 
s ... 

ENTER VALlE ($) ••-> 1 

TM Ad111nr ~11• UNe .-1c1.., rNll' ···*t#J: ..,.,_,,111ftfclt w · 
-~, Md ... u. ...,. .,, - of .... .... ·····-,;•••••i ..... ' 
Sina CM .UHi" ,.... ..... , CM& .,,.,...,_.. = ••ilBl _... Me qat-
•111 .. .. ..... ''ft., .. ,: ... ,,.~ ,...,,\fe~-.t ·.• ' ~-···~......,, ..... :~· 
COft41&1w c,..c * ,_.,.. - .... .., .,..,.,f ·.·'ifJ»'ll!uii·~•wwrliiili·' 
•·ftft& ~ .,,,,,,,...,..,. '' ' :~:;; ~.··~"'. \''.; '• ':. '.:f' 

I;_,. 

HAYE MY CF Tl£ Rl.UIHtC nE aJIJI TUllS lfl-t · '· · 
1'E PO&Sl81Lt TIES ME1 

1 ... 2. rh>CllmtA ' ,· __ , . : 
ENTER VAUEtSl -·> 1 

S1nce tlHt uar 1n41cetd tfNlt· •· •flrtlllt,,;.._ . .._. ,._ • .,.., •• of 
llWH*•1 ..... , ti.. ..,..e. ............... -- , ........ f~. ' 
&ltAT IS t1£ .. L£YEL S - P91'•1tlt? . '· 
StTER fUERICM.. VM.la ._.,.why? 

l1V TOP GOAL IS TO £8T<AIN Tt£ F1l.IJIMI' INFrRtATMI&. CIE STEP IN llJING 
THAT IS TQ AO..IJST R14 an& I• SENSITIYITJ&. ~·ti --~--·i'fO.GaV 
SENSlTIYITV rlE to ·fiafA91UL .IF ... ~- ' ' . '.. ' )-~·auc. 
3 •. 11 1T;:.oc&; et•••"'• • ••·rl'a. 110 .i1t1a·1

• · l.91 
POTASSlllt ctll>ITUll mu. .... DIGITALIS -nnn .. · 

. . . ·' r:: . ;.: :~·'.·: ~~,. : 

Note tllaC Che •n-r t• &lie..,., ......... fa,,,,,.,....,,._ cte •••r 
91'.,.,, .,..,.. ti.. ,.,,.., .... 1 • .... * ... ....., ... a; ···h- .,. -
•alc1q ...,. ..,.. •••· ,,. ,..,,.,. ... fa-.... .. _..,..,.lilt _.. 
atrn..,.•• &II.It ,.., ee Me ••1•. 
ENTER ~1~ .. ~~:y~··>.a·v· ·. ·' 

IS TIE PAt:taTitt...,..'at1·MflJT 18 IE 418 Ot8Cmlt 
TIE POSSl81Ll TlES AAEa . . . · . ·: . "1 n 

1. GIVEN z. NJT GIVEN 
ENTER Slta..E ¥AL.LE --> 2 
IT IS GENERALLY AGREED THAT PATIENTS MITH UM S9Ut PITM&lll1 LEVELS . 
R.,llMl+'RdW~ ...... ,.._)1¥ ..... Ya,........,.' 
CMENJ. v .., MllltttSRlt PUTatm .............. · · · ~~·· ··. , t''>'t · , 
,,,. .,. ... -- ti.. ..,. .. er, &• ..,,,.,. ... ,...,... •• ,,,. .... ,.n •. 



HAS TiERE BEEN A ~ fN·ftENM;. Flll:Tl~l.; 
Tt£ POSSIBILITIES MEa 

1. PRESENT 
2. ABSENT 

ENTER SIPG..E VAl.lE ..... 2 . 
TIN ayat .. eaata MGM _, ..... fn reHl ,,......,. 

'·. 

IS A SEFU1 OIG LEVa.AVAJUBLE? 
Tt£ POSSlllLITIES #1111 

1. AYAU.Al9' •• E 
2. fill AVAtl.All.E 

ENTER $1tG.E VAL\£ ••••> 2 
1 I ):·: ,'" _':·· c. •• ·.' A,; 

A aer• dfffteH• level 1• •........,.,er UNI .-...c· of d1i11a11• 1n Ute. 
Petfent. 

AAE 1lEAE SIGNS CF El 1l£R ~. MOECIA, Cit VUIJM.. 
DIST\llWG PRESENT? 
THE f'091181ll1'1ES'#Ea 

1. PAESINT 
.2. AISEMT 

ENTER SUG..E VAL.LE ••••> 2 

THIS PATIENT IS StlMlfli NJ TOKIC EFFECTS. 11£ PATIENT IS 
SKMltG CM.V PARTIAL THEIWfUTJC EFFECT. Sita 'RE PATIENT IS IN 
TI£ UJM)ltG ST• IT IS BEST TO Cl'ltTHIE H UIMlt• MIJ Mllf1'8WEE 
REG I f'EN BEi.Oii. 

Tiie •Y•t .. m•rv•• tlNtt &lie ,..Cfen& 1• .,,_f., • ,.,.CfeJ tller...,Cfc 
effect, Md • toxfc errect1. 

PARNETERS USED TO tMKE ~TICNh 
8CIJV STiii! GOAL •••> 1.371 fC 
lfot• that tlNt ""'1 a&ore ,..1 ,,., ....,,., • to CIN 1Mt1Mt'• 
hylfOH1 .. 1•. . 
PRO..ETED NO.lfT C.. 80MIJ •••> 8.1 n IC 
BOOV STINS 9HIFT •••> 8,194 IC 
REHAINUG TU£ TO REACH GOAL -·> 44.2 ta. 
HALF LIFE •••> 43. 7 tGN 1.8 DAVI 
DAILY LOSS AT Ell.JlllMUJt •••> 8.117 IC 
A8t.UPTU:ll FACTOR ->1. 7S 



Ell VtlJ STIU Wl911 lD GM m&nM..a:t'l9 

THE ma• .... 118111- ME1 ............. 
s .us 1C 
13 ...... ' '•••' ·-~· 
21 .121 tC 
29 ... . 
37 ... . 

tlW.. MINTENMG Sl'.JlllH1 

~~~·. f;:~.~ ··.~•}•& 
' • " ' • ~ < 

IV MIN11'1RG maM.fa 

.121 te 

'' 

' .. 

' ~ -· .,. -.,. 

~ . '"' . ~ . ..,, 
.; i, j \.),:~· ~ -~ 

'\ \ 

.. 1'· 



'· 

' 2.3 EJcpl..tt .. 

., 1- • 

" \'. .. ., 

SolM of the explenatlon capabiffta.. ..-. lhown: ~;,t.,_ tlll,it¥deM cennot 

yet ....,.. ._ .... ~..,,~ ejlttilsi lllltlWIY••••rtn•tectJn lWlics, followed 

bythe t.ISPtdnn lldufly".-.·10 ,._.:tlfit' ......... \•,MW·~ in thif 
~··~,:.,·A· .. "':.-,·,·"-~:··, ..... -J-,~~ •.. :·',··;~·:'-: ... ';'.'~;....>. ··:.· .. ~~;j --· ~.~'~·:~ , .... _,,-

MCtlon •• ~ ,bY, •llfttnlct,ithi ~-•. I··-~, .... ,tr,~ur;t created by 
~ - > ' ' • ~ ' • ,... • ~·. ' • • _- ' ' ..... , • • • •-. • • ' • 

·, ·, . ' 

,:·, 

. . . . , . > ~v·>·: ': . 
. lcltW'i~ '4~:11n1itt~ltt••lll.,:: 

TO ·-i ••:T"IVJTIES I m TtE11~t111NG"seS1 'i;'. 

1. I O£Ck SBIH TIVI TY llE TO CM.Cttrt. 
2. I OECk SENHTIVITY lllE .TO f'OfASSJllt. 
3. I eta:IC tENSITIVJTY U TO CMIJl11MPA1MV-tH. 
4. I DECK SENSITIVITY flE TO H'fPOMBtlA. 
S. I D£tlC SENS.. ITIVITY llE~a .. ;~J~ 
6. I QECK SB81TIVITY llE :TO ""1 . ME. 
7. I CCIFUTE T1£ FACTllt tF M.TEMT1Clf. 

(deacr 1 be-•thod [(check fnne it hd tu (a (to thyroi d-tunctl on))) JJ > 

TO 0£CK SENSITIVITY llE TO THYRDIO-All:Tlfle I 00 TIE RUOWltei STEPSa 

1. IF T1£ D.lltEHT VM.l.E CF T1£ STA rus CF m>cEIEl'M IS ll«IOlf Tl£N I ASIC 
11£ USER nE LEYB. CF T4. 



2. I DO ONE IF Tt£ FO..LCIUtGa 

.2..11.l l'..-Al&1ti .,JO a&.1'118Ff .•• a llEDl .. &daltlll"'6• . 

........ , .......... ,~ .... ,. ... # ... i.,,P·4l-~: ~fMcHta 
tltat ..... ,..t'IMt 'fa .-.1*ft.,,.,, :W u.e .......... lletter. 

2.1.2 i ·Aalwf~ Ftbt'nrw.U,..r·atmltme. · · ·· 
,,.. .,,....,,, • ..,1t1•·

111J•••·•· ... :Jlisftftt ..... ~;--i ---- .,,. ... 
2.1.3 I SET TI£ FAC'ttll 0: AEIJ£TIM llE TO lft~·-11Jf•;..r •. 
2.1.4 I Mil tmCEDEM TO n£ .... ·fJF IEICTUr.. 

•o,t~-; ~ ·~ _";) • -. ' i' .,, 

' .. '-·. -. . ~. 

•II• do you clteclc aan•ft1~11fi•··te,.·••••-·· 
~ ~~' . . ' -< : ~.~:,, i 

Cdeecrlbe-Mthod Ucheck (MMttlvlty (due Oo Potae•l•HUJ> 

-, :> -~«;'?~> 't ~:.. •. '.' .~., ' r.: ··~ .. .,,. ·~ 

m' DECK :;llNll:tMlli't:JIE:• •PGl'MIHltt<.L IJD:,.tf&la• ........ 
~ ... ~. "" . - . ~ ~-.,,... .: .. -. :~ ·.· ,_.''i.f- ~~(-~<! ."~-;~·;: ". '; 

Ji. I ·MIC H'Ullia~ff:1L.E¥1L,,Df·!sauJ~f'GT•H& · 
~er . . . . ~-.J ~ ... 

2. I ASIC ·TIE USER Tf£ STAl\JS fl= DlllEtlC"(lt •. , .. 

3. IF T1£ PATIENT 18,,.~JJlfG.. ~~ .. T1? .. :l{8 l, ~.,;t,IJ ~ ¥ tW'E IF . 

--·--·----~~ 



,~ l . ' ' ' 
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.·· 1 4.1~~··1 ~-fflf~1W~•t1•"""*~~;~!t;U ... ··,· 
.c'··'4.t.4'1 aHVPti(N.1'fii1tf·1'~~~?~.·:: :· 

' l.- ' 

S. IF T1£ LEVEL IF &EfUt POTASSlt.11 IS LESS THM 3. 71, T1£ PATIENT IS 
ASE·IMffll ·, ...,....,, ,,<NG .•1iRTllllM•4i .... '!;~-· la'Ul(ll .. 
!lll'laEa:~ b ........... UI lmT-.rttl'f..~ ,., " ;,Jc:; ';•·:1:"·'·'F\'c' 

.: ·:. '; ·~: ~i<.l·: ·1 i., ~l",.: >t. r)l f -. .. ::'·,'. ,<. > , ~~<,, ... ~~ ·:'-;~ "!i ·'.~ '~. ~-·- '. n· :~ ·' : " ·.,{ 

.& •. J.,'8)(1EJJF Tl6~~~1. ··:; · .. · ·~ .; : ... : .. ,.. 

6.1 IF DE PATIENT JS ~1~11if·~·0iwct1ts.~~;.,. . P~tleir IS . t«Jr 
AECEIVUG POTM&lllt ~ AMI 1tE nM CF DltllETIC USE IS 

· ~ M;afJE"~Ttlll~L· 1NJlfl"1iN,./.U"IJ!lllM, · .:.· ··1• ''~~,;, :;;.:;;,,i?~· q\ .. 

6.1.1 I SET Tt£ FACQ IF REIKTIC* llE 10 POl£NTIM.. POTASSlll'I 
1AS$ ~-JP -~:~T~~lO ,,,.,p ~. · ., , ,. "> , "' i,. , 

6.1.2 I Mm POTEMTIM. POTASSlllt LOSS llE TO DUIEICS TO TtE 
,AE~;~:~.l.1, .. ' <· r1t.1'1·., -''t " ~.··· :iT 

.ri~ ··-~~!'!'.:~'; :~~q1~r:~JO "'~·· 
1f; 

; . ... ,:,. 

.. 
'.,, 

" 
;/ [~' /;/?: • .. '':-
~..: " . " [ . 



-·~, ·~· l ~~·~ ,;i ·~ J 

; ~ '. ~ .• " , . ,.v 
.- " .. • - ' - )r ~ < i "' - -' 

a.a.a ........... 

• ~. ~>/.. :-: ! -~- .:', 

.,,_ fl4 1M. dMcll awfU•fty •:ur_'V .. Mn.W llfo '.1ffif ... Mtt1• 
_,·.>. fl\'.}13~ ·( 3i<'t !3~ '. .r ' ~ ' 

tdeecrtbe-•mt Uctwck lMMltlvitv fi.tdl.::lt~~l+h1 
I • I < "~ • r r'• <" ... 

00 YOU CK.Y MANY TO SEE EW.NTS FID1 TtE aJ11zli''SelfiltfD1flt'·iB"tlJJ n 

!.":~t~:,,·•:•·1::~•tf!flt'l.~A ... c:. 
only w e...c ,,._. a ,.,..fem ....-. ... w ,.._., .. ..,.. .,. •*'"' ,.,. 
dtetltf,,. Wftf•ft.J ... U .,,..f4-l'illd .... 1• affUllll •1.J we. 

IUUIG n£ SESSUll. (It 9121176 AT lltll. I CJEC18 .. ITIVITY CIE TO 
THW101D-FllCTUlf av DECUTIJC H FCI U11HIJ ..... 

1. I 8ED 1IE tlER M STAM CF m...a. llE tst ........, 'IHAT Tt£ 
STATUS OF~ ....... ltT. ·· 



''·; 

.,,_ fl.H ,_ cMclt ;_.1uvn1 • 119, ,..Nt• l'M.::M1•,~•U•CP• 
• ,, '~ ' ,:! i } ' f; ~ ;J "~c • 

DO \1IJ ~ Y ~T TO. SEE EVENTS FfQ1 TIE .. ~~"~Im.?)~ ~ t«U n 
> ' '> •. :• •• , .. : • • ,. ,' >«.:""'-~~ • • '.:-':;--, c' •'•, J,-

'·"' "" . ~"' ' 

IU:UtG n£ SESSICW CW 9121176 AT· 1htt. ·.I- TllllllD- &M8tTt¥11'¥ tlE TO 
PQT~lt11 BY pmJJJJfi ff, FCWMUli 'TEP.Sa .. 

: . :.: .· ··, ~~· , . ~ ,., .... ·r -,.,, ~ -... ~·".J}\' 

1. I ASKED Tt£ USER Tt£!~ tF 9ERtlt POfMIBtOW·,tM 18 R&9Pl'faED THAT 
TI£ LEVEL CF ~ .ff.IT.UJ1.~, 4. , .z _ , . : _, -,; , 

2. I ~ ~ USER. ,'K ST,AM .If DllRJIC -~· -~ ,V,SER ~: THAT 
TI£ PA119ff MAS tl)T-~IVftC·DfWTttS~ . · · · :... ' ·. · ' ·· · .. 

3. Sl~, i1« l!VEL r.f SEIUt PO'M$$JU1: lia· tlJT:l.ii·''ffWf i, ,., ;I DID Tt£ 
PU.l.ClltfCa ' · ··· ···. ·· ~J;" ·. · · . • ~ ,, ·· , .: . ' 

3.1 I SET T1£ FACT°' CF AEtlCTICW llE TO HW'CICALB11A TO 1.88. T1£ 
FAC~ CF REIU:TIU. llE TO tMIOCM.EIUA IMS PMYIQS..V lNETEflUNED. 

4. SINCE 11£ PATIENT IMS N>T fECEIVINi OllllETICS, I DID Tt£ F1l.LIIUNG1 
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eutltc Tl£ ,ClJflfMT SlSsl\:»t. ·I ·atECkt!& ; . ..,fn.¥11~ '¥ lO 'PD'M981Y'I BY 
EXECUTlfC · TtE Ff1.tGHftD' tt!PS1 · 

1. I.·~ 11£ u$&ft~;llf iERllt ~! 1tE U19t fBPlllJED THAT 
T1£ LEV!t. ~ 9ERdl 1 · ' IMf"S~·< · · · ' · 

2. I :Aflketr M' USER ttelffATtlB ar:'DtRTtC lJll .. ·lW··tflER ....... THAT 
11£ PATIENT MAS NlT tECEJVltC 01\IETJCS. · .,. ' .. · ·.. · 

3. Slt«:E Tt£ LEVEL CF 9&fQ1 POTASSllfl ,IMS LESS 1lMN 3. 71 I DID THE 
FtlJJlll Mia 

3.1 I SET llE HCTM • 'BIEJ181 GE ·'f8-,JM'8tataUA. JO <&.67'. THE 
FACTOR CF REDlCTICll OtE TO HVPOICALStlA WM PREVUIJSl..V 1 ••• 

3.2 I ·AIXED ~,,Te ·o'OE &JJBalll._ ~,QIAlTJGNI,. 
11£ PRESENT MIJ CCIR"CTMl..E cm.HTHllB lMIN :..... IWMEIEHA #I) 
HVPOKALEtllA. 

' - ' 

3. 3 I RE1meD KVPokALBtlA Ff01 T1£ ·~ . alCJITUitB. Tt£ 
1JEGIWEMLE c-.nntliS 'MN llCN£ ~•111ttM. ::CM1J1aMPAlNfiMtl • 
. ·.NG\flOTINlNt10ftitltMI ~~•' m•••· 
3.4 I AllED HVPOCALBtlA To n£· .... \ •. ~m.~··' TIE ...... cF 
MllCTI• TtWI ..-:~ #8: ............ ,:. 

3.5 I SOOGESTED MATCHltG FIJI TOKIClfYliE. nfMWltkAl.9'1~. 
4. Sita nE .PATJ~ :~ tCJT.FECElVjw;oQsric$~ .ftWJ.11£·~1 

. . .... _,,_ . ,;-;,.," ... -.·.,· •' 

%1 611lti~·~¥'~ ¥ 1•rlr1I ••¥¥"&1:. 
POTASS1"9 ua llE TO OltlEICS 011· lllilT a.-.. . ' .. ' . 

"';.' 



~ ... ··~ ·' 
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(~ lbe .... ttnt l (COlllfM.te. l fac;tor at tr•t IOPU U ., 
• , .!" ' • . ' - , I : . • ~ !I ' ': ; ' • 

.~ ' 

'. 

•. '. ...- • .A • 

Ho&• tlNtt *" · • ..... ,.1cal -"1•1• 1• -.,.: 1• '• c~tiltrHttii, clNt HJai :or· 
CINI .,.,.1uJe 1• ,,.111&•4 tn ,.,..,.o. ... roJJ•1• CM nr1M1•. 
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", ::" 

•& flllleN1-f w • •·4"11 * MJ11••'."tlft1,t9,WU•~. - '. ' .. ~ ·. ; \ . . :• . .,{ ·.- ., - . -~ 

";' ·.:- ' 
:._,.-. 

"' ~ .. · ~ -· ' 



•·'·•'· ...... 

U.ILE TREATING Ml tmu'cnv MZCaeM~·'llfF.1.i:t&~T.l"'~T l 'pt,J. T1£ FO.JJIUtG STEP1 . .. .. .. , ·. - . •. ' . ··-· . . r- . . . ..... . 
'b-· ·.. ·- .·. "4 . ·-, ' ': ' • 

1. I Bb -- fF n£ RIJ.,cMJNi.1 .. 
. 1.1. IF ~ PHASE CF JREATIENT IS uiMrfMf..sta· 'n&. t ·m • 
RI.LOWING Sl8STEPSa 

1~t'~1 I SU TtR 10 11A1tn9w0. 1 '' ' , 
,\" • ·,1 -

1.1~.2.1,e~&r"~.: _ · a· .. ·~- ~ 
PLACE .. __ ,. T,.. ~~J . . ·. r'~·, ; 

., .· -- .~ ... J !i ,;·~".Ji·~_''.,·,( ~~ "'",;:t,i (.., _ _,,M·~.;~ ~,~" _,, .·._,,,_,·1~ ;. ~-.~. ',~:i,· ·' 

1.2 OTIERUISE, I ~y 11£ SENTEfCE •ctJtTttlE H fititll'l1:£·:~ · 
NIJ R&PtltT ""CJWIES• NII SET 1tE av..srua .... 1D T1£ llJOTIENT 
CF 11£ LEVEL CF 1"E flRO.EllD NllllT CF DIGITM..18 JN DE PATIENT Mil 

. Tt£ FACTIJt CF M.TEMTUJI. 

•How d1d Yoll • ., the factor of a1terat1on 1• Uf 1• ~p• 
,. ·~f' 

Cdeacrlbe-uae-ln-event [(f1etor alt.-atlan)]) 



Th1• 1• Uta COl'rH,,.,.fftf quutfM:-- lt!f, -.·,,~ et :•u.a'I• ._ 
•t. 

(c:leKrlbe-••t-ln-event Hfector atteratlont]) 

DO YOO CK. V WANT TO SEE EVENTS Ffll'I n£ aRBtT SESSUll? <VU Cit NO> n 

ElltlNG TI£ SESSJlJl,,C. 9121176 AT 11119, I USED nE FACTOR tr: M.TIMTlON JN 
THE Rl..UlllfG WAY llllLE CG'FUTltl'i THE FAC'Rll OF M..lWTIMt 



3!1, 

CU'UNG T1£ DJA .. T fEilMlf• l - ~· ,f_.; IF.1,,N..tERMHll· tN ·TM! 
FO..Ul&ING WAY llfl1.E anvnNJ T1£ FACTOR lF M.TEMTIClb 

l. Slfll:E HdEM;. Mllllft GF H'.Jflfl8'Ti,. ·1 1ET Ht=ACl«a.; 
OF AL TERATU:lt TO Tf£ PllllET CF nE Fltnll t# AL llRA TIClf CH TO 
SENSITIVITIES ll.46) MG Tt£ CllJTlENT CF TtE IEIGMT CF nE PATIENT <72> 
AtG ._ .••. '·H·tf.M:Jtlt .. ,IUIMflllt ......... 1 .... ~4A1;1:.' 1: 1 :- , .• ,~; •. 

"' 

...... • yoa chick ..,,•fU•ft1 .. to ,,.e.a1_,~ 

(f lnd-why-Mthoc:I [(check (nnelt lvl tu (due (to pota11lu.)) I U) 

I CALL OECIC SENSITIVITY llE TO POTASSlllt IN T1£ RIJJIUNG IMVS1 

"'llLE DECICltG SENSITIVITIES I DO T1£ Rl.U:IUMi STEPa 

l. I DECK SENSITIVITY l1E TO POTASSlllt. 

"'llLE AIUJSTING Fm OW& IN SENSITIVITIES I IJJ nE; RUOMING STEPSa 

1. IF ONE OF Tt£ ltPROVED alNJITllJE IS HVPCKALEl11 A 1l£N. I D£CK 
SENSITIVITY 1lE TO POTASSJllt. 

2. IF CIE OF T1£ 11RENED CDIJI Tlllli IS ~IA TIEN I OECK 
SENS IT I VI TY llE TO POTA&Slllt. 



•'" 

Ulnd-why4¥ent rtehed.; 1-*ltfvttu Nill, Ito pllti••i.>Jtlif · 
~' ' • - :_: "':!:" • • • 

. ·"' r,, 

.. Wit ONLV &MT rt• EWNfS ,.., ;·· •IBI tESllCl91 ms (R<fll):.. , •'.~ . 

·• , , 

cuurc; TI£ SEl&lGN .. 1111111 M ll'f'lt. : 1 CIU.• aa&· SBl&ftliVI n· DE TO 
POTASSlll1 IN TIE Ftl.IJMlNi WAY llULE aErlS .. tTIYITIESt 

1. I OEClCf.D SENSITIVITY 11£ 10 flOtA951t&. TME FAC'a: CF RIBU:TICJ( EIE TO 
HVPOCM..EPllA WAS 1 .• • MD 1IE FACD· CF WT• llE 10 POTEllTIM.. 
POTASSUJ1 LOSS llE TO OltRTlCS tMS t.-& · : ;:" · 'F~'c' · , · .. · ..• 

ll9ltG 1tE alRllf SISSB. 1:-CAU.SJ. oaa;-l M#lllll 11£ TO PDTASSUll Ht 
11E Ali.ClllE1MY:tltU.&:CIBTlt8FUtQU1R•-ttM1:H£St. ' 

~./ ; . . "'~.~~, ·-~: ·:;_, ' ( - ,c,, . .... '~~:; -~~~~ ~:;, ·:~'.~J-.!:~ ·~ ~ ,:;.·. 1 ,_ ·, < ;" 1: : ~: : 
1. sua TI£ '8&1ED CGIHTUllS IMS ........... I Clll ..... Tl¥lT'l:aE 
TO POTASSl\lt. TtE F~ CF llllCtlflt M '8 tl ... watlA IMI e.17 MG lHE 
FAC.llM CF WTIM M 10 WIM. ............ M .lil DltmflC:S IMS 1... •;) '"\; ":"If,\ ' • 
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~ 3: Elcpllflltion - Haw It' I IJane 

. ~Y·'• .'•~ur• .~. ~ ~ ~ '~"'· ~.--f~~•'JJl:t:~ !e,,~~ ~~ ~:''~ 
· m• It .. ~ to.~ ~f!r.w ~·. ~ ~ .•.. ~J~~~pre~r Ind dlt• 

- . . . ~' - ' . . -.. ,.., .. ·~, ' . - . . '· ' . '. ; 

~, IW~1, .•,),...,.,Al ,,~f ~r~!~, .. Jh9\~"·'~"s~;,~r!"'tr~,,," .!~\~ 

Second, 1ince the form of OWL I~ .if~,~.bl ~·~'-'~t,~v..•• ~'!"' 

can ~ Uf9d. to -·~---~-· ~ C7ML L, :'"$'1f1 .. -,., .. l'Jl';wt f~f~~~ of .. ~ .AdYIMr 

·~~ t~.wnodel U., .. ~ ..... ,J~ ~.~.,~~.~ta. f~lttt t~ 
.,.. :~:·t~· ·~' ~ the,~~· t~. "~·~~,'.~:; '°"'f4'!t~~t per~t~ 

~ .. ~""' ~·be ~d In~,. in~ dlllptljl\,, ' ' . ': ' 

~. ~.,r: .Yl.ilt ., ~'.§"' ~.~Ym. ~~~et~~~ .,.. ,.~ ~~ ~1 

~-~·~·""'Pl~,~~~~;~ t~.~~.!W'~~~,,~.that ~~ 
the Y'!t~·~,~~ of var~,.~~-~ .. ~'.~.~ ~·~;i~ ~~ ~ 

OWLI hat I ~·orfdlW:.. 'Which rMHftA ~ .... ;WiPJ ...... Of OWL I 
1.cdcfe.«"fhe'~Mtt1'9OWl•t-tyttM11,_ m•tx·t01"._ ... ~·~, I wm ttfMPt 

to outline the basica of OWL I, Md_.. lft.8iie'"'1il' ... fla1~1Mfar• -t~ 

~-,_.tint lit-.-....,.,.....,,._ lf·h-r.lili·fih i(id1i-1r''.,_tWrij of the 

linsuiatk: theory on which the aM. project ii '-ed fte' ctif·-~ ··~::~ 

Hltwkinlon(l 4]. 
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bae. Here one mey find Pf'Olf-. tr... of pr..-..w.r.....a atrudur9s of EnstW.. wl 

so forth. All the ..... that ........ Oat ............. to··--~ bMe 

and they COtnMlricate ftlrotch 1f. In Ills ·-· •i ...... - .......... ··~·· of ... 
world .. '8ny 1hM. A conseloul effort hes ......... fe ~ ,.._ •. ~ 1n USP 

recurS.W push-down ltllcb ..r .... lnterne1 tin.ctures:: 

AD the inforlUtion ·m h 'tmN ..... blle ls .............. ·9 «Hrc.ts. A concept Ms 

thrH ,,..ts:•..,..._., .• .,.;cillis, INf a,..,.,.,._ . .,_ net··~·- .......... in e 

hierarchy. The pneratizer of.-. ii a Hnk te • ............. is~ 'in th9 hillrerchy, 

It corresponds to the •1-«ind-ot• ·fink in ..._·very Nill\ lMt ~la:al.' 1'tte ... ializer of:• 

concept is 8lso • link to 1 ~·. 1119· ~Mi•~ tl<:ih.;cihWf fnkn· '~'notion 
that ...... tnet concept '-......f ........ of .... 't.111; ·:~i...nat Ml'., •''ceneepl iS. 
M the 'nlN UwpRes, I filt of jj'fb.·~ t0 'tii{ ...... :M ... ~ ... tm. 

some other concept • ..,....._.. or .,,..._. wit .,... ·on h refenmc:e list of that 
,• - ·,. :i-#';;,~: ~',.;,,•,.'• '- -·,I ,_ . >i' \: !' « ',, ,: ;, ~,f;/': ' • -

concept. In addition, the value (if eny) of 1 CfNiClipt WM lit fllf.'ntwl.,.. tM ·a _. • 811 

thole ~h which - ...... ~,fl• Ytka "''""~ ••• ,~ ........... CWS 

aH the i&ems '""'lo •RP•r ·;~ h1l 111dcl11~. Jll, td•l~llf·tl!e ..... IMY ~ 

a~ on~ reter~ .. .-. ........, ~ .,u,.,.~ 

·~print .. by u. OWJ. ........ .,... ............... ~ ....... ~ ..... 
f~.by u,.ir r~ hh: 

3. There is one exception. The specializer of 1 concept -v lllo be • link to • symbol. 
Symbols •• character drinp which rouply ......,,nc1 te ~ ..._ Sy ...... wed 
to pl11ee £nslish words in the twl0Wt1dp tNee. 



l(glMHlJ.- ~.111.iW) 
reference-I t--1 
re ferill'lce-1 _t __ 2 
reference-lt .. -3 

• 
• ... 

referenc:e-item-nl 

·~· .: '' . 

. - ·:)-;--; , :~ . , : ·: ."-i.L · · ':v;;p -~. ', -;: .· ... :.,_ - .f 

P.,hllpa a few ....... t .. froM the ·Dilitlils. Mvtlor ... ..., ·lO de• .... this • 
·'; .... :": . ·.; ··Jii ' 

,,. the AdvilOr ~- the boct, ttor• pel4, it ... U. e...unt beled· on 1ht ·1.t0r Of 

llter~ In OWL I, the t1etor of ~· ~ •"ti~f~,·f~ Is 
, ,F - '· ~ ,' • ~~.-·-. f~ ~·~·:·{<:-.. ~ ~·~::·:~ir ~- ~~: j , a....., ..... , ...... -....ww;•,••r•u~ ALT£RATIQN)J •·eutonMJt1c1111y 

• .. _,-~ .--·~~ -- _:·~.--t·~~~-'.:·.:.. ··:-"r:}~ :.s;1(r~1.u2 

pieced on U. reference H1t1 of both 'ACTOR tnd AL-TIC:*~ the OWL Knowleditt ... 

Hlnclera 

CAL TERATlci 
'··· ,a;c191 &TiMTl.,.U 

lFACTClt 
<FACTClt AL TEAATllJO J 

.. ·.~"' 

It• p •• .-............. the .. ittW ... c;•:••~\ ............. ~ ;·~ 
...,..._"891:0f Q.anct,.,...~_.,,.. m1•••~lM!ll:~,..~.,~,: 1"" ~-of ... 
Mowl•di• bMe ..._ ..... :._ .,...,..,. ...... ,., ...... ..,,,...,a;.~-.;, vllQll!IP 

. ' -', : . .' .·· . •J: . .. : ,· , .... ·.· ; • .,..:·: •. · . ; .... :: 
f'rosl' .. NV be written ht OWL L Theta ,,.... _ _.. ltdred In the OWL knowtedp 

·1awt .r.d h; -~·,;,n .;'th.-~,·~~- -~!~~lt~O. GWt.'·Y',,Olf~ 

folloWI the .... conventionl outHnM llbctve. Thi oa.· 1: ~ :h.i nOt -~ -~ ' 



~ however, ... inforMMton Mey be ..-1n ......... "'*''·- u..l'.13] ... ' . - ~ 

$uniuroff[21]. 

A pt,,,, in OWL I corr.panda to 1 procedure In other ,,.. .... 1nc ......... A pl8n is 

• kind of precklte1. A ..,. .. of ...... is HnUct to te. pten. n.. ...... M11Y be lNl9lc OWL I 

priMlt~ or cells to other ....._ A (.,.what •••ft•t8 ,.... fro. h ~ Adrieor is 
~," '•~ , ,._;-" '·~ ,:,~ - :i-• _·; ,' _.. 

shown below: 

UDEQC ($ENSITI v ITV tll.E no ADV#IE>-ME) ) ) ) 
·· · tETtmt·-c.-.J· ·et · .. · · ,. . .. . · · ·· 

UF-Tta tGREATER-nwt 78 UiGE PATIStTH 
' : · . "':· : cmta81 .. Q11m Uttt1•i11IPftllllQ•& &.:i&W t 

tllBDE tFAC'Rll MD£Tt• ••• • i.tn u 
v.·-.: ' ·/.<';'! ~· ~1-JCr.::.5 ~,,J ',f,~ ·::, ,:;:~,.,,..~~· ...._,.i .., ' 

3.1 An CK. Plan 

This is • pl.n for 'Checklftl for clafbllil .MMttMty M to advanced T-. It ~.tut tf the ... 
'f,'!''i:. ' -'"' > ~ ,.> ;- .;.,·~ 

ot..,. pattent ......... , t1tan '°then a. tector ot··11••&•·•111r...._. .. 1s wt to 

0.71, otherwite, ft it Mt to 1.0. 

It is net MOllUf'Y thllt the reeder Ufte9rltand all U. ..... of tt. ,.,. ... ntetion, 

~.I Wiit _.. .... i..,.,.,1*nte. ,._,,.. _,, . .._,.,., •11il1Ja·l ..... ll•tr·tO'flle 

fllht o1'h left bttli!llttt;tw;· ttam ._,..1'Wf"".-£,.. ...... tft\l&HNU, 
, . 

.,..tt.·*t.,.-*•·tftt·ptin .......................... '. •• ;.f; .... :.._..4 ... . 

CON> tn LISP, that it, if the ,....._ of the first .._ • Mt trw U. nnt dw • 

examlMct end to on, until the first dw which either. hM M Pl 1dlclle or • true w is found. 

A BECCI£ steteMlnt is en OM. I primltlw used for Mlkiftl •111Wa;· •· 

Pl.,. ... i~ lty clllls in OWL J. M in 'f11.MNB.122l c8lla _.. ..._.. to plens by • ··;.,·- - .. ·. ; _, ". . ·- ._,, ,. - -...... -: r·,~ .. ,~-·_) ,,..-.-z. , ........ ~:.:~- .,u , ;~1:1i ~.: ,,,:~ . 

-P.ettem Ntchq ...._...._ o.,.,._ on the et• of Ille ..W. ._ ...- di may ilwoM 
*~ ? • ' ~~ -p. ~;_:.-:.,;'':.-, .,'. ,,'.-;- ~ ,.;_,. {'.·";;.\.' ~ ,:·'.;_ < :·. ···~ . ~ ·~~ i ·J 

two different ,... ti two ---.... ,. . . ;: - , : ~ . ': -.. ' . . ' . ·,. 

!. .Pndicet• In QM. I .rttfl't. be thluiht of• verbl. •·£Relilh. .. S. tJb u.cmJ.Jor . .,a .... ........ dlectJlliift:: 4$,,,.., ·,. . '·. . .. · ' 1· ,,,.,,". . . . . ':' .... , . . .. . 



M I plan executH, .'. .. W,......,;.,..,..,.y M1V •"111.,'.t~.-~,\f'lllffOf~Jflt 

execution . of the· pt..,. Each event ii ....,. to 1 ,..ucular ex9CUtion of 1 ptan.. The event 
~ -." ; .. . ;. . '····:11 :·._t,2. .- . ~'lfljf'.._f~· 11-'J'. '~~:\i, .. :<' ,'~ ~<~~~_;,.,. ·.~Y· .:_<;_ ,_ • v,·.F;' 

strucbn c:ofttlinl lftfor...tloft conCerni"I when the ,Sen atarted .,.. atopped executina. which · 
, ·.• ._ . :;, ... ;. :. ·_ : .. :,. :\~- : ·:~- ··c ·~ ., , .. ,,J.~·~ 1$~. ·-."~ ?r:f;·· :·{"'!;tL~~r-:·· ;:·r:: ~-·,',_. :~~1,.,~·r(ii:,-.. • 

plen •• Uled, whidi cell inYoked.· it, end whit e¥9fttt ·started __.iOn dwifta the event. 
_., .·. <. . ( ,·"·:.-, •.·. , -;·.-~.\.-~.~· .. · ':·'·' '.~.- ·" - · ·_.·,,, _,.,,.r,-· : ~,.~"" •t··. ' ")-./!lift:· 

EventS .,. ... crelteclbY the~ c)f'- ~·..-~-... ~-such .. l,:. 
no.·~ end NI>. ·n. ~·· for·:u... ~ ~ ...:~- ~d·~"Je•ct~,,~.~ 

~-- .: ...... , .... 

aa.a·CN.\. t Ira •••Ian 
.. Jt ..................... ,~ ................ , ..... , ... ~j··· 

. ,.,..,...,,f!QI~..-••. ; .. ~:--...... " .• J1.Jl.r:• l.rtiltt-• .. ,.1 ..... ,,..t,. 
relatlwly HtY to trwlate Pf'Clll'W Into ~1111\. Second, ... • the ~ ..... ,....,.., 

............. ,. ............. ~l\ilti .... ··~·-- ......... the 

...... ll;Pl1~'~ TJW4,,..., ...... t1f1Jtfd.!Jlr;• """' .... it,r~ • 

••crll11 ........ , •. , .. .., ,n. IMlll9' ....... ""'9 -••J1""1" . ...,. ~"·"~ fM~ · 
'llll!lt:W i. .._ 

,-·\ 



The Eftlhh ....,ator la • ...-.. in the :fMl I aya.. that C81We11a .... OWL I 
';;· ··~::- · -. ; .. -. ··--- ·_ ·.-"'·;.·' ::.t<,.,» f:'<i."~--~~;_':'":"'f:!~' r:t<;·~1J~.~~$-;<•'\I, '..r~~ '::... .,~ ~~ ·~~,. 

expr...-. into.~ TM . ...,.,• ....... ,,..,. ... ......_. tt· ew.w. llMut te. 
·. • ,· ·r. "'.. :;;~~li};:,.,. i •·• j'." .·--. C:'· '_, f,.~ .. · ~·;_"'.·fl ,3~ .;_:._·,.'·~if~-:. ~·•,, d'~··;°;~;. j. <' -~ ';l>' _.-''':; • 

..,... of wrt.. ,it ... net tty·-~ ....................... ~,...'°'"'any relattvely 
: ·,-.:, _,,: .• - ·.,, - -~.- ,._ --~; .. ,{~t Yd mn!c·:; .. :-i~-~~ ··'.r~:- ';lr,i .~ :·---.····:\. ~..:").:: -··. ,:::·· ::. -. --

routines -.. ·.-1 fM1y somp.tx ............. •llliuell. flllD ....... •••• 8nd 
,.-.:.~ .,_ .; ... -:- ,-v-' ~-:.-·,"-· ''·;:·•j().'~;-;g) <>:"!:;: .. ;':.'•b,· > >;··i;ti''J ~-~:···-~-;.,"_i.,,, ': ;"-"'. - ~-:',;-~ :i-": .... : 

.......... which .. output a,y ·tt.a . ...., .... 

The ....,.,, is '""' .... Oil. I •••11ton. If 'the 1111_111111.-. ·o( the .•-,r:!~"·'°" J• 
"1';;:,v~-~·=~t:.-:."~, 'j: ~·),·; ~ .,~:.~.,r .. J ";: .,: ·;· 

a syMbol, which ..w tMt U. ..,1111111 i9 Jud .......... l&flllh...,.. ._ t:) lltlM prints it. 

1a.f .... ~;~1tf .. 15,Nllflfl "'-..ic111JIUU;, .... jMa:•t-lllllllit M ir•li ....... , 

~-....... ~o.·:of fWiW"*••MllM'* ... I ....... BJ a1ft£Wr••tt•n•,.. 

it •;a lhr !Mlwt..,.•• ..-..,r••••:.,tr••••'..,"*"-••• ._iit.Wtttt 

pi'ep1r·tML.wMIA•lft .,...,, • .._.w . .W··111fif••*'"*·••W1Mlli..._, • .., 
........ tince tlte ._...., CF...aiECIM.IJER • .._.._..._ ,.,.,_11·11st ..... •dlllt 

TVP.E, the ·&lhh fonn .of UTWE CIMt'.ac....,..n a ,,,_ ot ....... c: ......... •• When 

trytna to c9termil• the......, ..._.,_•CMC1t1t, ......... , •:i11 11• ttw r•l'MClt liat of 

the ~t. If t,_. is • •1e1:111tor tMr9, ft 8IR!llllAH .. '11•11-- lilts Of U. sui:c1Mive 

....,......,. Of the ........... it ... ••C:t'lPllr'ht .................. h ... _of ... . 

eotlceltt. The Yel'l8la tw- .................. ut .... f ..... """'" 

-~-------· - ·-~~-T·-~·-- "~--- --~--- ··-·----~--------~---------~------



. ISpnmlt·t·.· 

' ': ttrt•naf·•lpMt ..... '• 
Nmlng Speciel tz .. 
ct-Hvtnl lp•w.tf'nl': · 
Of Spic lat I ur . 
Object lpeclal lzer 

··•. ":--::.... ..... ... ,--

~·:;.~ A-.f.'r· ·::·,'· ~4· :;:t,. 

• , .. ··· . .,. *"· .·;?'.<"' ·.:.: ·' 

A caf I 
Al 

3.2 Typee of Speclallzetlon 

.. . 

After t»ter•itna the proper order for °""""' U. ..,. .... ceHa ftletf · recursively to 

output the apecWiaer and ...,.,.., pert of the Conc.,t. It contlnula to brellk cweph 

.... until h ·plecel .. Just OWL ayMboll (..._, .... to "-' ..,..,, which .,. theft 

·print.d.' 

n.. .,. 1 few coml•r..-. 'lrhich ..... fl* ICh••• 1·fltll •·• COMptn. For OM 

thir'I. there .. Mt .................. Pl• ........ Oil. Cl!NKIPlt Md ...... A •rvn• in • ,. 

lady'• •tame .. "*'I ......... ,,. the "run ............. tt.'lllock·. ,... .. would ... 

to htMt ..,... tolaPtt•ht OWL 1.to ,.,...,_. _.. tdM, Y9t • ... _..... word la ...ct 

to ..,..... both W.... To aet ....... tN1 ............ OWL I 1i1Dn h ..., to spedfy the 

Erlshh ..... of • ..... Thul the notion of • Nt· ........................ •: 

C lTEM STOCICUlit 
NME1 IUO 

............ If it la, the....,., ...... the MM of the CDfH.t iMtHd of ltw concept. 

The.....,., ii•,...., .... ,,.., y9l it ii ... n..Mt, ...t ti la...- for 

produdftl explanetions. ~ the OM. I a)'9tlM bee••• _.. ~ it is likely thet a 

MOnt COMPiex ...... llor d be ~ 1ht CUft'9nt VWliln ol h ....... la controllecl 

l•P'Y t.>y syntax, _. ,,_ ...... It clfficult to....,.. "'.., .. 111n property when ....tic 

~-- .. -.....a. t.. .,. ......._ U. ...._ ... haa a .,... •at of clfflcutty 
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deciding whether or not to place 1 •the• in front of a noun group, because thet decision Is 

based on semantics as well as syntax. Thus, although the current generator is not by any 

means the ultimate generator, it is adequate for the Digitalis Advisor. 



• 

3.4.1 lnll arU:ltm1 
~) '~ ..... 
Y• ·• ~· ' . ; \ ,l: : The......, . ., •19y1t..fhlt·•·..,_ ltuft' .... 1:9111\ '":ef PfllJ._• ,.._ lJ to 

,.~ 7'·_.,t ,,;·~~ t-"·.,~:: ~,f·! ·-., ··~·~,_::"f~ , tftt.i b--1>{: t'~ ~··. ':·'-·.: 

provide t'- ...,. with 1n expllMt'-' tMt wwera hll .-tlot\ yet ... not ••IMP hiM with 

irr.....,-.t c9t.U.. To. ecca111plllh this, the infannlt*' c• 1htl••-:~t.,..._ . ._. to :11111 

structured In ION way. Different Mthock for structurlnl t,_ infortution have been 
• •: ... ·'·.,;;.- 'o' 1 , ,. •) -""~~ '.~.,._ • ~'..' • ~~ ,",' ·,) \:0 ~&l";;,_0_~.'·::-~.~ I fc 

In ttw MVCIN syst-, ~12)..., the certlinty fector of a rule• lft Indication of It• 
~: .. -· '·}~~ ~ " • -''( -~-·-;;_i.·~~~,."':',~-i~ .•. '~""'.,::.-~-ie.'; ·:~i~·;'+· : ·.·~-~:-,, r~·;··µ,;· $•-: ··;15': <-·v'..~,:-~;~ • 

"intortMt•llill'·••nr'. '11hellilJUIM'hll'..,.·a.-...·'wl1l-11c1Mt,,.,.,~J&cont8in 
, -~,~~· ,·":J:..: i '~''i'_;,/1 ,.'f'·I~';~\\· , -\' ·;= .~.!-,;-,_.,.· ''"···;,r_~:·1· --~: ~ ".' ~~.--~1\.,. ~;~ii:~'.': ~/~"f,,,'1 .... ..,.........,. -....:u.i··-· ... vaft ......... ..,t ........... , ..... nitiont. 

~ >-·- •.· .. ,.: _,_, 'i ~ .--~. ~-: ·, :;~: ;~-~~-;4 · '.~, _ ... \' · . ~.~. •· ~:/a:-. ti~i. ,. ., . ', > ::.<;,.,,. '' '~ ' ,, 

AuiH'Wittt:--·~-~iiiltara< ........... ,, •• , ............. , ......... . 
,-:,,t: -~-, ,·~.:t::L •:;n·.)I; ;::.1 ;;· 

1n1or .. t1on. This lnforMation is &Md by the _,.._ in -.junction .,... • ftUlllber supplied by · 

· the .... IO.tWMIM ............ _.. ... , •. ~,llJlloD'41;.'Htdtd,:;rlf,..... 

....... (*·cert.W}Pildlfs .. ..,,, .. ! ...... , ...... pl;at;:;;GMe.,~· if-low 

eertllnty ,..,_ ,...._.... fllw wt1 ._ dl1pl1Y9JL M t.o . ._ ._ ...... , tp 

cfispl~ h ...,. may ldjutt the number he ~-,:i.:-.1•11t1• ~i'.llttetlllPt''"to 

tt. ••6'•u et a;.,. 11.,..dllll·">' e.w ....., .. w.y,,..._,."ttt CCM11Cl11ien. v•Jn 

feet, ftt ._; ............... tM ...,,....._ •·•-.-c•n•l•t-.nlnlllP••9'G!t1t ... , .. t...,.y 

· of·ita·•ttllOli1._,,flt•·....._..,..._:1tor;_..,,_.(tl, , .... ]. ......... 1CllUW:h 

-ralCheill;-.ttltHtttl -.Xacffl11.-'·U..&"9••••r11 Uhilllil .._.:i~itlltPlild to -- t: .. 

· et tM _.. . ...,...-,,.-m• it.'111111td Uiklnl1 · tW1 
..,"..._.-..-, •• 11i11v ...,. .... ;. a,1s 

--- ---~, ..... •..a.: ··-°{·".-............... q ............... for 



In • ......... _..iltD! .. _._, t* ..... _..,._u4!11WxJP•-•a,tt1f::MJllW~ .. 
....... in tt.,. fonMt. OaYll.(12,,... 21] .... : 

, .,,,~ ' ... ' .. · 

•A - probtetft i1 tt. lhllit on the _....t of lu••ll •• ..... cm ..W.ft..anttY bt 
•• ,.. ..... in ........ Mohl ......... ,..., .... , ............ ·••1 ••(•~ .. 1 r 'l1••:0A11t1ttl1l1119fla•uf•·~---•••1•.-.-+• 
clfttcult ............ ,, •• u ••••••• t •••• • 

._.[11,,.....a11.......,.. 

" ~\. ' ' ' ''• ,. ·. ,. '·•··oo ~t>{:O '~i~~·. • · .····. 

"Rulel n • ,.___.Y Mtutal and -.•lilnt ,.. of ktll11dp •nlllli•• for 
what may lie llltMd ............. ,._UlllM • It II _, to WM of .... l!:-t · 
decisions• eationl ift .,_of• rule. 

&per~ . ..; ._..: •-••r~ • .:;>~" ~ ·'·~~ 
-.•lntlll,41•• ... 'J' JS air ,..... ,....._.*'8•a.JJlfI .•••llM•;Jft<.,: ., 
pt'OCI .......... 11111 : ............. - -·- ••dflll of lllPFHll• . 
................ 1 ................... , •• 'JJ1 .......... ., ... ; "> 

COMWlllR It non tri ....... •JidLp I llff7¥'JJfllJ ,111.t•• .. IU• $lei1sl 
........ lb lLH1df· ......_••I tah .. lulfbhMrtltl•H•IHltllfii- ;,; 
kftowle1p....,d••ll•n• ..... 

In ll11ic'*'1',.._,,~,:Dilill'1.'Ww,,Jt_.,,. .. ,_._.. •u•••;w•I~•• #tit· 

W.wta.. -*'·• t11111f a<;a-.til.-09delt •u• 9' •iz 11t •14t ... :iiti.,fQPAllM:IO 

. .,.. ...... _.. ... een411da• w ~•--: 11111 • IJJh•••.•;d'••ll··.lw;;•raM. 

"Wit'• __.,;of tM:.ttlilHU>:_..·~h· ....... "....a,~~ ........ ·~:M.dtt: '4l!IJltn 

._,......,..,_..., _ _.... . ..._ • ..,.no111111r •t•1hll1 •11111t1 .. 1••11•11ttr ..._.. 

...,... ............ : ~··· -~~ .... -!.,., .. , ..... F .. LI •061 .......... d 

th9.,.. of --~•:lltn,.._.. •111uflt,._.,..,.,....ftt...._ ... _..,91_..;_,,._ 
···problfl•: Ai1'1'Dlls t -'k: ... i •H•Eh:il'tlllt1 •••lk•••. RleYtlllft--•WI .-tjMa' 

···--·MtcM1rW~1Mµlit1itW•A1-.etrr lr1al1t;..•..__.,.__... ...... 1Jt 
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..... \tt.t to~ .... .,.,. of~·~ "'9 ...... it --~,~~-·pod ~a 

.t.i~•t•Jt. -..r .... ...-.. u.._..f'..,..: .. ·•hz• ,...,,_,!It 
$tilt ....... Pl'~.·. tf'.at .-.t(lJl "8ve ...... ilAtf!t.1 ~ .... ·of .~C~- : ... 

inte,nr of ., ""9"·,ef· ~· ~r• .....,. ~.411dl_._.,. -.v ~ ~ 
Mmet ter ftrillbltt .- ~-..w,,a-.,.~_,.. .. tft ~,.-. v,t,.~~ 
proa.:...-.-1.....,,, .. ,...,.,,ttia,._,... ~tTo.A.,.~W.mterpreter·tt .,.., no 

~•terence •U.- • v•..,.J• .~ .. F.'~-.~.,,91'; P~~lJ;ttf,(~ 
GOOOOl, for that· IMH•) yet ~--~- • trpeRd'- ~.Jo;,U,,Jn.....,..""~~-J'!9 

.v•i..._ ......... t9 .. undJar1t ..... ;V. t,t•ton of .• ¥ .... qr~• t.1.r~JtGM; ls 

-;•,...,.•t.f14·,.._ ....,1.., ~-~· ~i....,,._.,,.,..,~,q~M Y'-fY.4if.fla.dt 

to ...,... ••• 1,,,.#' ••·•~ .,.... .. te.,,,,.,.. •·••~ . ..,..,.~,. U • 

aysl9M ...... .., ......... .., ........... " .... -.11-• - ..,...,~; t ....... , .... 

... ........ ..,.; ....... ..,. ........... in ............. ol,: i, 

., 

Jn this section, I wm attempt to show how the ..,..,,_ outlined above may be 
. "·. . ,~s" ~ !·'' , '-"'; ,: ~f,:e· ',;11.; ~.1·; i . 

.....aior.ted throush ttw use of OWL I end s-.ntk: Model Praar .... (IMP). SMP is ect\Mllty 
· ,r '~.\~t1i• ·, ·~;. ·.~ 1~ ~ • 1, ' 

• 1ynthni9 of Mver .. MPtl'•te .... One key point ts that the ,..... of • procedure ahould 
·~ ' . . ~ . . . . ' '.-· .,, 3"1;·; ·:i 1 ~ : : < ~ ' -.· ' , 

be • conceptual •&.llMWY of ttw 1etlonl that the prOcedLn perter-. Likewise, the role of • 
- . tit· z . .,._ _1 ~~·" ' ,};i::.-:' ""'" ~ , .-

Y8rl ... lhDuld be indicated by Its .... Another notion ii thlt HCh procedure should be a 
• ', •·' .,._ , •. ,, '·£;t ·:''.'.:~ '.' ~:, } 

conceptual unit that _... aw 1etion that en expert t ... In soMns a 'prObtem. By usi"I 
, . . . ' ; ·"-1" :... ~ ':. 

the principles of 1tructured pr°''"""""" It ts poaelllle to produce • hierwchy of procedures 
. "..~_.,· 1:::.' ;J .~.• ·i,J;, . ' ' ... ' . .,t.,'?,0,;. t',. 

enalol°'-9 to ttw hier•chiet produced by the (7M. I notione of 1pedllllz.tion end 
., 

decoMpotitton7• 
\ • .. '., 

7. ~tion ii Mcl'lbed by Mertln (20). 



1tt n.t f>lllt• AcMMr, n. ..,...,. wrw:a *"·~••·~··'*""' ..., ....... 1s 

called [(BEGIN nl!IW'Yn:ift OM. .......... ,. ••• f\' ....... : • ....,~.·:o.·« IM . 

tunctlofls fMt ··t(Btff . .....,n cA II·• .-....···wwr..__.....,i~ ttW 

-~ .., .. ,hM. ft iS·CM'ittaai .. ITl\lflatif. :iu••i--ttvrflEIH,"' 

tum, cafi • Mll::ber''flf ~"OW of"._... 6-""f ... Wt~lY ·CIJE m> 

PDTAS!Jfll1HHJ which d'lliCllW _.. .....,, .. 1--,~·,_..: .. toe 

Pot.._~ ._._. Of'Mftt·fir._..._._, 41 •1·1rll1dt UOl!OIC 

SINSlflVffldtl •. .....,.. ...... .., .• , • .: .. ,_..;W.Mtfldt. ·It MttMll•• ... 

e• betOW Jt, eo tMlt;tfWY a'Mt M¥e to ....... :9;:_.__. .. ,_. .......... ... 
....nMt• .... ~ .. - - ... -~---.,,.--.... .:: ..... ...,. ... .... 

......... ..,..., dll'W·-···· .. lf'W'W·••1•r-~·-ta: ............ .... 
.... """ tf''ht .. - ,. .................... , ......... , .......... ~--

•UMIMrind •one sta,, • thlt • ....... _.. . ._ ............ • •11111._:.,. .... 
not ore about. n ........... ,alnted out thlt the ........ net - ...... In • "top· 

down• f.eehlon • cteicribed llboYe, but ,.., .,.,...,.. & ••<• l--•f111•1111 nlM 

MnSJtMty .,. to potaaiutft at eny thM If he detlres. 
.... " ~f. . ' ·1: ' ; ·' 

In the current itftpl1,..,.ation of ttw Dllitllh Mvtw, wt. 1 plM '8 ftPlaiNd, It is 
" • ' , ··:·> ~ - :·t·-,,,·,~ ~ r"'" :-,~ "' t- . _ _.i 

( _ - '. i: ~ . -, 

ectioM performed by that .,._ Thul, onty the Clll ii .,..,..... n. ,._ referred to In the 
; '•:>; ,'.;<;. '· ·n,,'·',. , ~->: .i' ~', ', ,~") .,l';,. 

c81t Is not exllnlMd uNels tM uw .,.dffcllly llM ...,. It. Itt tt. future, It flll&ht turn out 
;.~ _,"'.::~::;.- .~<· ~ ' ,, .i·J ' ; ,.; ~ >- ,;-., 

ttt.t it would be dlsirlble tf the cttt could tae ,...,. to 1n•t11te ht n. ~ it ,.,.,, to 
-. , ~. ·.i ,; ·-·fc :;;r_, • -;.>~~~;;-,::~ .-..': ~r-:· 

shautcl be displayed. In tt. CUl'Nflt t••Mntettlft It,_ ... •~uit1 to treat .ti uh to 
.,, . ' ,,,: - ' _;,,:{, -.~~~ '1,._,. ~ ... ,_,_, "·:·,;"~ ~., '·-~, 

pt.,. • eummerizltlonl. 
,; , ·-~/1- . - 'i.' . 

Notlat that this ...thod of .....,... output centr.. wlth the c:ert~ty fector 
' _.__ ·: ;· :t ~:: ,: -' 

epprolCh ......... In MYCIH. Rahr thlft ........... to ..... ooncklllllnl .... the 



lnforautton cont.nt of a·nlfe··blllld • ...,.,.~._..,, .. • 11ft•tli11 te _.,..... .. 

procedur• of the Advisor to thet they _.. the *1dwe of the problea This Methodoloiv 
.. •' ~~,_,:·f·\ .:. •;. . __ ,_, - . ' .• -_ ;:~· .~_;_.,_i <h~·~~~~-·~:::>·.,;- :, .. :; .. "'.: ' 

' ~-, ' ·-~~-' 

eny IMftNtr, but llwteed t. -.t attMpt to _.. the· prelll•• with It. The feet thet OWL I Is 
' .-~ ,~ ·.y\ ' '·.· .. '! ~-.. ··;'.l i.:_~{ ··~ \.,,_ •· :,, fi!t-1,..,.1·~'{~:: '-...~ -~·~¥:!1'.l- ... ·~·· • :··~;_·c,~.· ·, 

en Eftallsh-beled ... "'P NY be med to edYlfttlP In CONtructinl '" llPP'OPf'l.t• protrem 
~-~~-"'- ·": :·1. ' . . : '; ~t.":::~~--0.'~.j~ ~:-;~· • .. ,, ':·"'» 

structW'e. 

u.,.utst. ..,......,, ~ tMt tt. 11n1~ Ulld by • .,-. of people reflect• the 
, -~_-""., "' · · ·)F' ' . ·· · -~ __ ;·. -··: ~ .. , .... ,,· ·,_~;·':~ i , -,_ .• fnt: :\·-~-- y .. • ~, 

worlcfr . .._... ·.thl12418J ·· ._ ..., II, 1n"9rttflt··• ...., 11•1i· MW ..., •. clfferent 
--~~-1-~*;-'oi.-:~'fft,"!::.:' ·:f ,"''.:·:·~--~~·!':"~ . -~ -~-wor• for it to reflect clffwent ·text ...... Ind ty,... yet Enttleh...,.lkinl people only have 

...._, U.W·· -- ..... ,~, ................... •("' ..... ....., th9y .,. 

.....W'hlll.., _..,_ •. ._.,....._._.,,...~.,,:. .... w.-.c ... rtt ls::..ay:·iftw 

Enalieh terminotocy ueed by phylidw to 1tructure hll ,,..,.._ In that way, the structure of 

ttw protr• wHI reftect h etructl.I'• med by tt. llMt probl1• ...,.. in tt. doNin - the. 



'•I • 

W8a•llDM1.P121flr'"••·••4illl8•.•11tn1*W'l'i .. r1•• 
.~~. '" •' '\ -' 

The Ide• of Setuntlc Ml*I Prosr__.. ,.,... ~ .,...._. in structured 
::: ' ~ ·-· . -, ., )i..- ,--

prosr8Mlftina. In 1truct&nld ........... OM cMcO•D•I 8 ptO~hM Wo ...n.r W....,. 
_ ... := ".i: <;·,, ,~, ·-· . .r . -:;.·.~ • 

were of the r.e.t~ between nplwtion _, slrudurecl .....,--.. In hia "Nltes on 

Structured PrOlf'aMMI ... [18, ,... 44] tw ttat.s: 

If I judp • Pf'Olt'• by lttlllf. MY ...... "-. I - is, ht j want the 
.., •• ;_.,..._ .... J- •ll1Nt111f·.,4 ..-.11 .... 1•--.• ·.1,._.. 
Hutonp111nttto11•1-. · · 

into ile ~··• n. ...., ...... ., 11urititn~llll•ll'l11•l•tlltf•b;ff ....... 
the.-eol £nllieh•• ............ wtz .... r1 ......... , .... , ••• ..,.,., ,,,. 

·~ . ' 



.. 
, :' 

(, ' 

. . \ . ' . i .. ~ -~ ... : l ' ' '. 2 ,tfi;~ ·- i ,' . ' 
it is clKuaed In a..,ter 4. The . ..,..,..... ..._t,..._, •••--• .. :*-tty from the 

·.;1·-

0WL ·1 code that tlw Interpreter ,..,...· lftd froM the ·event It...._· u.t;... interpreter 

wHI bit r•flected in chanpd ............. e.-• ...,, •• ._: .. OWL I Methods to 
' ' .... ~ -·; ~ : 

•;-,~,·: ;:·, ·., i·.»<- ·
4

_-,_,,L; ~-!·:!',.,:. _ _:j~/.;J1Jl;_. ·;. ~ 

code lt..et • dole tot£-..,•-••---·~-•9i:td~;s-.nttc MDdef 
- " - '~··i·1. ' ,: .j ~:, ~~~--,- ,. - :-;-.~~t~ ~) ~ 

Proaremmina. which flldlll .... ........,_. · : ·:. >' p '" 

a.a.a D111arr111tW ·Mlllhadll 

. ' " ,; ,\. -~· -:• ''" i) 'f-· 

One of tlw _. .. , .,.._, ftli"ftetltlN It 119ZBIE ...._. .... .-crlbes <Ml. I 

•tt-* <• ,._. •:t._, ...... ,.,. ThiltP1tt1tllilrea lflr(l..0.....,, tlw quntion 

"In ,..,....., how do you __ _.r. DESCRlaE-METIC>O dlecribel how .,. OWL I procedure 

woru in l•Mrlll, not how it _.... to a particul• pttient. The reuttne ia ulled with a tiftlle 

er1ument which ii the OWL I pt.,. to be c*a'lbe& DQCRllE-METIO> traces out the llnM 

which COt'Wteet tlw steps of the OWL plM lftd ~· .,. to fnlHth • it encounters theM. 

Special routiftH are celled recuniwly to explein cerblln OWL '"*'Ivel tueh • BECOME. IF

nEN, and OR. Not. that only OWL primltMI •• ,...,. .,.r. If the syst .. encounters • 

call to MOther OWL I plan, it only .,... tlMt '81, It doll not ex1111ine or cMlcrlbe the called 

plan, since it t-. tlw call to be a wery of the actillnl perforlMd by that phin (becw 



the system is prasr.......cl Ulinc SlllftL .At ft fWOMll • u::pt•RlllhAr·tl* .,.._.....,... t1w 

output to lnckate the structure of the OWL •tholll. Alt an •11 '''• an OWL pten a. Hated 
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(deecribe-.. tt\O<LJ(check l-.n•itl.vlty (due (to thyroid-function)))))) 
·, ·:.··:·.;: "' >:~ 'ct .::·,·,,~,: ... . :··-.. ~.·,: '·. /,"" ~~'·• ;~ ,·< ·.'· "-'··'":··.">;''~ ··~· t· ;-·~· ·.-~ ; ,, ., ... '.~ 

TO DECk SENSITIVITY EIE TO THVNJIO-FllCTl<W I 00 T1£ Ftl.LCMltG STEPSa 

1. IF 1l£ aJIENi'v~'.(F n£ S1AlUS'iF):rWiarl;1'1~ na·r"'*'TI£ 
US£R. T1£,.1.EVEL ~· T~ce 
2. I po ONE CF 11£ R1.l.Cl.UtG1 

. 2.1 IF EIDER 11£ STATus <F ~ JS .... T mt nE STAllJSA~CF 
tMCEIJEM, ll,tlll .. ,418,ff:l.S&"'E .'f4, l&·iMS ··~.-.2'4i&i:ttl'iM.'.l·Bl 
T1£ ·Ftl.Ullltli Sl8111PSa 

.. 2:'1.Y f'Qj ·~ to nt: 'PRhSit: A1G·cMic:rMlt;tiRl1TtR~ 
2.1.2 1 ftEtlWE·~ """'• l!lfA:n•-..e:rer"'*6. ,.,. · 
2.l.3 I.SET TJE,FMJffll CF::Jli:WJ.l!ltWIE»:iTfi;trO&fJM TO •.&l• · .. 

Z,1.41 ~·~ 'fA,¥~J.lf\'~Tl~ .. 
2 .• 2 OllERUI •• I ICI) fl\'>CSB'IA. TO 'H ·rs E C(llUlll&, RS;l)VE .~ . ......, ,.. ~....,1.,hm•••~;,'. . .,{}1'£ ·ttt.t'n!M 

. . . . . '. . ... 
. . ~~11.:1··~~,'.~ .. 1r~~;~~~"'~F~~ ~-.~-~· 

3.4 An Enif 19h !Jtpt.,.tton of· tfi'i COde to"Otitif1Jiiiirtt1'¥Hy ·o... ··tiJ ~.-. 
,•.,1 

The ·~ routlftl wNch McrtbH ....... ·11-.&IM,' odcly ~·· 1aaaaE-
:w.: It ihttltlMd to...- ttw ...... .,_ ~iM dlCtyou · '·.~ 7¥-:··1hls 

rou6ne It 1 lfttlt ........ tiW .. Ji'cel'tlfWllllDUftt>tif ................. WOid 

....... ~ ~ 'The· prhdplf ~·,)~ ... ,_. ..... ,' ..... Md 

exPialnfns· _... la ht' whlft· plw are nplilNcl· ....... ~ ... ~ lM' ,;•fie 
outffnect;· but·...., eYentt n··axp1tfnecl, Only· thl• 1j1Ciftt· ,..W+"fMiri cbtril ..,.., w.nt 1a 

. ' l . .·, 



i 11 : 1 ·'11 11 ; r ~ ~ 1 : rt ! 1 11 
' 1 ·! • ···1·• · 11 , 5 sz .,._.I . 8- ·I' -t :· I • •· ·:! if . It ~ - 'I _ 

l 
[

1 I ; ~ • i ~ i ! ••~ 1 : i : .• J , : t • , ~.- 1 1 1r . st • ,... .f :I I. .I f .. I t. :I •. , t .. z & I f . 

s 

i ... I ~ , I ·1 .. ' i' I I ' ··~ ~; ·I: t I ., ·i;. • :· 1 I. .. . ' 

,. : .·.1 :.: .. ~ .. , ~ J,. . (a 1 
1 : 1' • .. ·.·.:: ., ..... -...... 1.· I·. :· ·1 1 ... ··. r. •. i.1 .••.. 1 f, ... , . .I I .. I ..,;··· '"' . .. ... " f' 

'; ·;·. .:.•: .'' ; '".. .. ,.. . .~.·~ ~ ... '.·.:; .... . f ·.,. '.·.···.·.' .. '.. <;. ., . ~ ~. . r :· . ..... . . ··'. ,:;;. • ·-: . . ·· . 
. , • n lS • ·. '" •• ~J . r .. • 

. 
1
. -f· ·. · 1. 1 r . . - ,. ·~··f · I· · -~I.. .·.· · ' , .·.····· · .. · ·· .. ~ : .. ·.·. .'· ' I . I .•. . ~·· .· ... ·... ·.. ·. • . • . .· ·' •··. 9:•, '. -~ , . ., ""' ,, l . . : "· - .... · '···' - - . .. . ·:. .. ; .,... . . . -.: . ·-·; . '. . . . .,. ;'.{ .. ). 

.· . ':. ; . .•. :!t . ·' • ~- . . .,, t ; .· ~i .J • ·. ' •• ••• •' . 

f 0

& J I J · ~·. J r ·I ·. do .· ·. i ·" lz~J . 
il. ,; •.·· ' • :it;;. • ,. ' .": .·· . . •.. ·. . .... / . . \.' I .. . ·~ . - -

- . .- - ~ - . - ·. .· .. ···· .. ·... . ... ·.. .. .... · __ .· I. . . ~A •',. 

' 

l ~ 'f,•. t t 1 ; t:! l t t I; i 1 ~ i ~ r.1 .~ . ';} 1 9. • t i :r· ;r JC 'Z • 1 • l i i = f . . ;i-· l 
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··~ 
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'~ 
.i 
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In the preclclltee befft ••••the 1tll1•nt. lt--·ttm lft·Mw•.,....... tewOM.. 

I interpreter In Milht be wit to '*9 t• di~ .types of'. rM'*t~t.-nta to . ;..,.,_ It. 
., 

...... uity. 

,,.,_. _.. a few ·-iolllil COIMW....._·.· .... a .._. ·CM be•*-uted 11verll 
~ ·-· 

• :, ' •• i· ·~. ' ·.J f"·· . 

times; there"")'. be •~al,~ to~~ ,It~~·~'.,_~~ f,'l ~· .~t :~. ~t 

.u. ...... ~ .,~,,. ~ ••i'"'-·~""' ~~.:~···~·'°' ... them. If 

he don, the time Ind dat~ Ot h ~il1km 11 llYen • ffit·~: ii'~ ~i· . 
·• .. ~, 'if .. , , -·.~:. t );"·fr'· ··.:: :-;·.·')} 

·To-- ............. ; .......... ......,... ....... i'Vfk .. q;:4.~•v•I ... 
~-- ,, ... ":.~ ~- J;',~ :/, ... ··~~ ··. ,~ ... ?, ·:~·.:··E- <:·1-.r .. ~. 

la pr~t~ in par'"theael .f~ t~ v~~.~~,,t ~.,~. ~ ve,lun of non ... 
'~ . ;.-, '"•. ''. .-,, :."''--, : .•. ~· __ ,,·_-/; ,, __ ~-~"tl. '~-- :}·:~- ~ . 

. numeric·v•llblet ... ......,, • .,.fiiiifu.-..t1'tlf:._e.r.liialitlllb••lftolspjtifiully 

chpleVecf.· \riea .,. ~:::..out the YIA ..... tf~·~·~~;' .. vl.f ·. a new 
• •· ,,,_ 1 • 7 - :f' 1 ;~ ;..~";· .. .:>') ~<"'11'·.·. ,, . ' ' ·, -..• ' 

"~-~·~the . ..., v,.~,~ .. Glcf ~""9 of~~:~""!~-~ 

A finll 1-.. It that ewnta lhould be ••l•IMd In the ptlt t..,.._ When event1 we 

npWned, I fl• la •t IO thet tM ....... convertl all ~ to past t ..... A ......... 

expa.nation "°"' .... 2 .. reprOduced below. 



' 

.___.1....,en<t Uablok C._Hht ty (M. lt. :t...,...._,UMt.i01J)JU~) 

IXJ YClJ ~y W#fT 10 Sfi. E~ FfD.l-.ltfi ~ J;E"J4'? .·~·~ Cll ~) .~ 
tUUJG T1£ SESSltl4 ml 9/21/76 AT 11118, l OmlD SENSITIVITY llE TO 
THVROIO-FUCrlti. BY IJCECUTftC TIE FG.U:Ullli lliPlt 

l. I AMl:·i.H,t&l'b ... lAUi&=.~••lll a~, -~.-. .aslKNEG BT THE 
STATUS OF rmcEIEf'M UM PIBENT. 

2. slra TIE srAniS'"tlf~ iN·,~· f ota··uWl.tdt1.c. 
2.1 1· Atdtl'· ~·'TOM w·•;••a•lt! 'emtfTUlll. 11E 
PRESENT ~,,~T~,E qw>t!I~ ~,~~t~~· 
2. 2 I AEl'IMO m>eEtA FRIJt Tt£ ....al C(ICHTIONS. T1£ 
~ ·, GllMW .' .. ('>: .. J'MrwJNIMltr•-. 't"WflltlCEftlA, 
CNIJllJ'MPA1ffl&S4tl. NII POTENTIM.. ,._M U9 U 19 01 ... TICS. 
2.3 r•; ntfFACTIM •'-f1tl/u t8\'4lill}~, ... <i0~;·~11:;' M!'rJAClOR 
GF .ABl.GJQN. U,J0, ... .,~.-11•1M&1al~IUI&,...,. 

Wrr"1a"Wm~<r:.,.. ··lf:.~...Xlft•,,~ •,"~ ~ 

a.s .,. &p1..au_,: ot w;1.-·t o• ~1ftl·1~'1W1Jitt•1ti' ltif'to; ~· 

The AcMsor c.n llso explain how vlrf.._ •• sat lftCf m9d in both Methods .,.. 

eventa. This is -.. by ,..... the relevlftt st.,. or ewnt1 w _.. the routfMI cMtcribed 

9bove to explllin them. Thie l4lrt of npt..tion is _... ... ..., __,. in .........,. the· 

Inter.,_~ ... be"*-" 111w n event1. TM functleft DllClllE..._-IN-!WNT flnda ell 

the .,... of a variable by ........ the function.•ert-..on..,.. "*' of the ftri..._ The 
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fWM:tlon-evelu.tion-use fink U.t1 111 UMS of the .......... .._, ...... ••i...,•'.Mn 
e1eplainecl by the routtnn to delcribe event• outllMd lbcM. n., function DESCRIE-SET ·IN-

, DENI' • ._ II n. ,.._ ...,.,, • ._,.. .wa:~ •••1h~••Ult of the 

vlri.._, where 111.-•tdtone•...,...:'.·'*......__..~-....nlM9• · 11•_,, ... ,,....,,~ 
by the routlftH chcuued lbave. The fundlw oactllE...wl~ end DESCRl8E

SET-IN-ME11«JD work in a ..., .....,., Ex ..... of th9 ulle Of ttw fou&,,._t'-ut::tJWlt.tle 

found' .. the end of ~ 2. 

,a. ..,.....,..., .. ,.......l,.11a.1•W:•·---~-.
.•. ,.,.. _..,,.._ M •-:~~a.1·1"9 --~,.,.. ....,, .... NJ'lltia .-. W:·-" 

•. .,,... ...................... , ...... ,., .,., • ' ... '. '>f;·'.\ ·• :··; . ••. ~?. 

·ff .............. ) ........ • ....,....}~If ....... ~--; ... ..... 
,......,.,~ ~ ......................... ; ............... . 
·;•C ........... lo•h._ ......... ;flMi•.·•dtlllll••1t.l•a .... 'lo~llllil~· ...... ~ ........ .._ ............ -~--l.C···-...... 1' ...... ,...l • .,_ 
~~-· Ill••'"·°'' ·~-i--......... -. ..__. ....... a.:. 

,, r l; ,._; .. ,,; , . ,) ,:., 

. ) 



a •. ...._.._.......,. .. ,.._ 

&a191:aH1•I• 

Several procedures In the Dlaitalil Advisor .. ....._..to tletennine the vat .. of aotne 

clinical per.....ter, check some problem, or COlnp&M IW va1ue. Some exe1nples _.. 
' .. ; " . " -;'.~ ;, '_.:-~ ... !f-,: ! < '·' .. .:; 

[(DEIEAMINE AENAl...f\KTJON)), [(QECK SENSmvm£S>], and ((C(Mlllt'E IODY"'.STORES-

events they create their names .,. not aoM'·:clll u_..., ... a ts ·:Mt JauffkiMM· • •-. ""I 

. ...,.... .... .., ........... , ..................... JJIMd•'4•·-- ..... atorM 

....... Thul, .............................................. , ••• : ....... ..... 

e,r.,..._.,. .,.,..._-.tNfW··h.,.....,~•--•1 .. s&l•to·.e.•lrt••• .,.,_. 

COMpfU C .... fthe ·~ _, 'lli9 a·USFf•,....__...........,. nt;·ll.,e.y. the 

relevant informatioft -..~,..:TM OM.._... . .....,..~, ... «>Al..Jl~ls • 
Sl.MMARY of the plan [(COMPUTE BOOV-STOIQ-GCW.>]. When an event Is explained, if there 

is • Sl.MMARY •sodated with the plM that produced the event then the .,.,...,... nsociated 

with that Sl.WARY · •• ~ If the St.MMARV. ii • U9P proc:eck.we rather than • list of 

vari8bln, then it is executed. In addition, whenewr an ASK-uaER event is nplaifted, the 

answer aiven by the user is tilted. a.low, • ~ of the event [(IEGIN TloERN'\')) Is 

aiven. Summeries .,. listed in itlffcs. 

CUlltC TI£ aRENT SESSlmt. I BEGAN 1lBMPY av EXECUTIN.l TIE FllJ.ClllMi 
STEPS1 

I 



1. I INITIALIZED TI£ SVSTEl1 VARIABLES. 

2. I SET 1lE TYPE CF TI£ SESSI Cit To INI Tl Al.. 1l£ TYPE CF 11£ SESSI CJ4 MAS 
.~Y,1111EtalllltliQ. .. ·> • '.· :w· 

~E.~6'. ;~W8¥ai~ tr nE P~J~~T~.c 'flE ... 'IH~ ~s~o !!'~I..J"f 

4. I ·Ml&> 1t£...aER;,1lE',liEtGMl 1F• M PAtten.·, ... WM1MSllMN•:nMr .. ,. 
WElGllT Of Tiff ,ATU#T WAS 12. . 

- 1'··'.~ :.,.~;;{!,\~ .' ,'~ ~-- \~')" 1 " ;:-.;--.. ~'f~~h·;;> '~-~--'" ._;:',~ {-.;~-~~_,. ~ t.,~-~ ., ' 

S. I ASKED TIE USER TI£ SEX CF' T1£ PATIENT. T#E OSEI IES*"'EO THAT THE 
su .. Of·TM.,MJIS¥11S.Mlfi.· .<'.-.: ' ... " ~.;:\··:'.·: ·; .,,~ .,, 

'r.JttiW~:· JtE._ ~M: ."1>'~·· T~ :;CMf~'.: ~ ·""~· :;·~r~~AL. 
7. I IETEFl11NEO TI£ AEASCW CF DIGITAl.IZAMClt.'·:·-.·ftfl< ... ., ,.,._AtlMTIM 
WAS AUllYTl#IIA. 

--~ :''-t~.~·: __ .t.; .!'?' . ' ', ' .• '.,_,, - . . -··.;.. ;'; '~ . ,'~- ..... '; .... _, --~--~-; 

8. I ASKED TIE lJ9EA 1l£ STATUS CF OIGITALUfUE. T#E USElt ·•1sPOiflr1 THAT 
O{S.{~ M'IJ.JIQT $iJf~, . , ··,~: .. , >···"'' ~.,,,. -, 

$. I ~CTED .TIE TYPE CF PfEPARATION. TIE TYPE JJf HISEHT l'lfl'AIATlOll WAS 
IJGOiftlf-:~;'.- ;.~.;-i~;~:~.- .t· ·.· __ ·,~;. 1 •. ·•'. - .t: -:-~~ ''·H~~-.-t,;, .,.-N. '-· : ''c.:::--~~,· .r 

'let· "I:' CIMBltlNiD ·'<ll£. Rl*l ,Aleft ... ,. " .,,,~ ·IKW ;<,_... ,_._.,.., 
IEARIE 9MI TUT Tiff IEllAL F•TlOll WIS ... 

u. ''i · iHa~Et{'SS.SniVJt1es~ · rilE ;lfdtiris ·:<'OJ:~ 'arfldzow war #txEotliile 1'ito 
TIE ,.,t#«,Of:,IJUAJI•• f.n.. .,.. . , .. , . 
1i. ' qn'l.llllJ ~ .t;D>V-S'fORES GOAL. TIE ---snms ~L IMS 0.05. 

- 4: ~ '' t.: ~·.-. ···~·. . . J .;.;1 -~'.: ~- ·. ·, ··~;::,.~/ :Fe ~ <';:';\'., ' '··."" :' ::· '> 

13. I . CETEll1UEJ T1£ PHASE ~ TREATI&ff. TIE l'llASE OF TIEATHEHT IMS 
•.t1'1111.1•4W°• . r < • '-·';,: "· .... , '.. ., .,,• • ·.·,•. 

~·· ~~4_~,ai~G!YM.IS, U,SE T0:•"'1Sl,l. -~ $1;~tuS CF. ~lPIJ~l.S· 

''ls.· 1 CAve .ce1911inw~ ·'· 

;1 ' 
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When wrlti"I a computer prosram, it ii occastonalty rwe1•_, fie .. ...._. hit n 

totelly toretan to the ulers Ot the sydem. TN. "- &.,~~~~, ... ~, )W'.~~ 
bOhsidwationtt I dllife ·t9 ...,.,.,. tM .,... •• ,,,,,,..,J41f-iGr IUY.11111)' ,_.,.we tt. 

methods used by humw ... not suitlble tor COMpUtefs ... t.e· ~'"'~r this 
-: ' ~ : . . , "-', . -~ ;( ' " ~ ' ~ -. 

situation occurs, It will not be poulble to pve ........-. ...... -.._ti SeiJJattlrt MIDdiil 

Pt ··ramrnl.,. Ilona. To solve this probtem. 1t·if·~1o·'rlfftect0n ttW ~.uMd OI ···-·· ..... ,.· .. 

"' ............... in .._.....,en.., .... 
...· 

When a tNCher 11 trytna to .,.aetn a new COtapt to hia_ tludentt, he ~ often try to 
' . . . -, ' .f~ '' ~ , • - : ,• 

draw an IMloD between what tt. students ._. know lftd tlflf lMr -.,. .. ,.~ ....... 

a teacher tryl"I to explain tt. fundaNntll riot~: :f •1i:tifait ..... ~ cuf.~ _. 

f' ....... My UM ...... H•" ... d a w•._w ..... Jat .............. n. ..... 
::r ,;~ "· ~-· ~ ·· ;.\ ·... ~ .. :·.»~,·;~,:. j·;--< h :c . 

of w•r. in tt)e tank It .....,. to _the ~"'9 ~·· ftow 9', "~ t~;U. ~ NY be 
L ,; 1. ,• ' .,. "' •; > .' , • 

taun as current, and the notion of resistance i9 at .......... ctmliltW~Of hcdttt~ 
' . : / '. ' ' .:-;; '. '', . ,? .· ~.'(~ .. ,; :;+{ / ~ . . !<-~~ ·, • .' ,'. 

In the Dialteffl AdYtsor, a wlahtH tum It computed ·to ~ w......., or not the 
',' - ;' ' -.'•• ,,•· ?~ .~.. ~-: ·.: .. _,.''. 

condition of • patient sufferq frOM conpsttvl hHrt ,...,,. Is I~ 1t·•J1• ...,,,that 

condition of a patient. For tt.t reason. the routlNi that ....-•·V.:1.,_._,, of te. tNtt*'' 
are linked with an alternate model The aftwnate MOdll dRcrlMe in c8"Md EncHeh text whet 

the routine is tryi.,. to accoMPff•h. In addition, IOM of the ste,e ·of the routine are linked to 

the text descriptions that describe what they do. The r...on for ..,..... specific steps to the, 

alternate model Is that thllt way, when eYeftts created by the routine are ~n.d, only 

those p•t• of the llternate modet linked to st..,. which actually necuttld will be displayed. 

A procedure to check weiaht 1ain In patients with conpiStiYe hHrt fallwe It thown below. 

The parts of the atternate MOdel are printed in it.UC.. 



-, • ' --:- -- ·1' - ,-.. -

6J 

lc:tescrlbe-uthod [(check weight-gain))) .. . . , ;-. 

TO O£CIC n£ I.EIGHT GAIN, l USE. A tlfl"'Tff _, S,CllEHE. TllAT 15, TllE 
COllOlTlOI OF THE 'ATlllfT. IS lfFUC1P l'I 11£ UMlf OF TllE llEASUIE OI 

=-1f~r1:LmA.~Psr&~r..:iu,: 
-~R'At~~~~~1'~fllr~ft,;~~~~,~~~~.;~ 
1. Im --~·fllU8fttGI · ,. · . ... .!'! . 

1.1 IF.TIE·QllAENT VMJE CF Tl£1iEIQfT CF 1l£. PATIENT,,.li,JIJT,~TIA. 
THAN TfE ICU. liEtGHT CF n£.PATJ811'· Me 1HE IAE-LltE YMD"1F._111E 
IElQfT CF nE NflENT lS GfB'llR TtWt lM!. IDEM. IEl.GHT c:F Tt£ PATIENT 
nEN I DO THE RJ.UllH«J SlllSTEPS1 ;:, t'. :·: . i.i 

1.1.1 I All> ACTUAL-IEIGHT~ THM-IEEAL-IEI GHT TO T1£ · 9tfis CF 
11£RAPEUTIC EFFECT. · ·; :. ·. ., ' 

. ' 

1.1.2 I SEf~TMf ........ ~· 111UfSANT' TO 15.. 111 
OTllEI ... S, l #OTE TIMT TIE• IMS 118' ~t llC91FICMT 
~ElfflfT o ii::i}-lY ; • \ ~ ',; •. ·.: < , ; ; . 

~ ·~ ~ .. ·~·'. 

1.2 OllENUSE, IF T1£ PflEVICIJS VAUE CF ll£ &EIGHT CF TI£ Pll•T IS 
GREATER THM n£ &El.GHT CF n£ PA1flM'!\~MI,: ·m' ,.,T&a.LCllltG 
9l8STEl'Sa . 

1. 2.1 I All.H.&a&J'ri.<&W5 JQ}1H> tf QW:.1<f llERAPEUTI C EFFECT. 

1.2.2 I SET 11£. tEASllE CF ttaW'QlllC ltFROYSENT TO 6. 111 
OTllEI WOllS, l lfOTE · TIMT 11flf iAS •fil A M'A ... U •llllEHEllT. 

1.3' 01'1!19!E/
1IF WE-~ .... u;..~-·~·~·-··;·H: MMINT141S 

LE$S nwt T1£ &EIGHT CF TtE PATIENT MN I SET 11£ rP9lllE CF ,,, ,........,,.e,:1t:tt.,.l&t'11 ; ~.· t; a 1 a1••' .-r;t•"' ·.,. ;,.~.)tiff 
COfltJT.tclf Of TIE Mrlllf' IMS •CCII! ~Jlfutlf MJISE. 

·. . ''.'.~·-> ~ " '"· ·-:, " .·~. > . {':;~··I·'. .. .. f.~ -~:.··: ~.ti~ ;r~~ ·0":;~, ,. ' ~. 

. ·~·' ·,;.' ' 
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In ·tNs ..d- Wtt ... 11•.•'r..,,Whal ~~---~;flt·~ ...... that • • , • ,, ' • ' • ' ' ....... " • : • f '., ~ ~ , • • ', ~ 

UM iteretlOn .......,. '~ '~ ........ ~-.... ~-~·bj···~·-~;-·~ .. flat . ' ::-, . .,,:. ' - ' ·- "." ' ·" ~ .. ' ~ ' '. ' . . 

PRCJCBU£ PRUE? 00 
JBIM 
•lfEGER J1 
J •• 11 

•· IHLE:CJ cflltfat.l Ml>CJ•:J;·•---IW"N'•·:. 
·. ·;~ :. a· a• J~+ a ,; . ":·'.' . >l' ~; 

IF (J a SEllTCXB na . ~;; ;, 
RETI.Rft•n·s PRJtE•) 

'~ ! .... ·:. ... ,,· .: •• • .• 

·· · .. •llM1•tfl4'S 181'·cfR1fS•t.~ 
Bila 

: '• ~ . ·. 

Thi•·.._.. .._,..._.lrOfl.iMOl!toMt.1.cotfll!tc•!-'·~• ~,,_.,.,.. Moat of that 
· · . , ~ · ·· ·; -.~ t ·~, -~:-~~ -:···;; ... ', t~~ ~:)~-~,, ~-;~:~-r ,· 

·eode ... ··--·~ ....... i'. Is ~ ......... ;..-~1lq_1,Pflllll ?leretion. 
, .;"> -.. :_ , •• :. -~ - ,_ "- • ·~· ~· -~ .~, .{· _\ • , '."· • -~ ·., s~ - , __ , .:.'"?~ _- '.'- "., ·-. :, .• ·. • 

The OWl I interpreter hlMa ne Netw lewl ~ ................... 4 0tt.w than the 

.... pto-coftdittoNI condtuctia ,,. __ • ...,.., w ........... -•ructa 
such• FOR_,. lftCtMILI ..... ...,._ft -M ................ to ....... 

aimil• atllteMents to OWL 

The edcltfon of .._ new stetwnts would not only Mlllll prosr....,. ...,, but 

would be .., aid to,,..,....,. ................ illy, ..... ....,,,.., ""''"'a.. 
every computation It ..-.. lft n. n1mpl1 --. tt 11·....., _..,, :thlt It would 9Ver be 



dHlreble to , • ......., Ill thl .COMpUtetlonl,... U1nl U.\; __ :._..~ ,.._ ... ~ 

atet......t could be • •llMI to the OWL Interpreter thlt it •• to _.. the ectionl t.un 

dwlna ttt.t 1oop.. 

When '""' uplain • loop In 1 ,.,....., ttwy· lffen clO It In the followlnl ways They 
?:;'"' rr"·.~ .. :·.~>·<;#~; · ... '~;.-,..,;·:· ir~ ;.: ;. ·:~-~;·),,;;.:;. ~ dJt~t' -!'·(.,."'.-:;;~£ •rJ,~;14.f.te'~~ 

expllllft elf the .ldionl tlMn ...... thl flnt iteration of h llop, w pGlllbly the MCOnd, 
·: ···, ... ~· ., :' ·.:-:"~~;: :.~·'. "\' ·~ ' . ;;"";··:~·)~--# f1,1,;'. i"i.~ ;~·f.;.i .. -'f ;ft.,!"'·:·,·: i 

then they do not npllln aub11...,t lterltlonl unttt the . ........,. c:ondltloM •• reeched. 

.~<:~- .. , - ~ ,,~'.} .,._;;i:'~~;~~ ,,:;~t~.-'.~;·h ' 

aimit• that thty cen be ...,.tood in....,. .. by ....av •••j'*'I 1 few specific c ..... The 
·; ·. · .. <~>- '.·~~ ·- r .. ,-~ .' ~; ·-v·;~ _,,.~~: .:.::-·"'°~:=~-f· .. :~1r · .. ·:: .. ::: .. ·j~~ .. ~"~" ~~-~ ··"-~;·. 

OWL I Interpreter could edopt 1 lilltlf• 1treteay. When......,. a WHILE ttetetnent, the 
~:· > ·~ >~\.{ •. ·;~ i, '~,:_. ·1 ~- ·{ -':_ ·• ,·'.~.:~ ~r·:; ls.)"";J fe,_.~: .. ·/:' ·· ·i_:- ··•. :.. '!'~~~~ -,~_.: 

Interpreter could HY8 the r..wtt of thl · flr1t _,,.. of ...,..._ lftd the terminatlns 
·1 ·: •·.~"-· :"'":. jfi'~ .;,;".: {·! ~.',:~-~\... ~~ 'i\ 5( -,.1~_:.·., '~~- ~~-,'!:) :t . )~ ·f-_ ::··. 

c:ondittont of thl loop. When ..... to .. ,.. the ........... would ... this ~-
.... ~:'.·!"~~- ,.;~~.~t ~ '. ·-: ·' · ii · ·1 • • ~·· • :l.~~.H'~~r ····,::'1c· 't\.:-'t \~'f/1.. ,,--/~£!i,,·t'il~~j:"J.; ;-:f);.r:_~, ',; -~r· . 

lJlins this ................... of ... could be saved In ......... thllt .......... ..... 
.. 11; :, .. • t ··' . ., .,.; ;.~-.~,. ·_. • ;:.1 .,:.\•~· .J>i•"'"~~ .. ~=:-~ :·~>·.,._,- t:~1n;~;::,,)p.1~ 

extenaMlly~ yet,._ nplaMtlona could atll" aMn. 

,,. .' 

-~ '.) . . ' .... ;· 

._1. 



4.1 lntroduatlOft 

Thia cM,ter deals with • differem type of ...,......._ Updltlna refers to the proce• 
-. ,., >f"i '·:/'":it ;1 .:. -f~~ »'' ... ~~::· ('~_-;:.~~.~ C'f<:-(~;~ ~~ '·.,:_:' ' 

of chaftll,. • previcMly 11Yeft _.., to • q1111tien, _,..,.111•111 tM effect of thet chM'le 
"-. .r·''·· ~ ·- ,..,...· ,~·~;,:.··-~-1r~-·~~- .,~ 

Sfnc:e ttw diiitn Mlviaor receives infonMflon fl'OM the ....,. by 8llUnl the user • 
~~''., > -'\; " ''\.~ ·.:-:_j;, .. : ~· ~ 

number of MUitiple choice .,......, there •• ~ • ...._ ,.-•1r of po•ilM •-•-we-rs. A 
·,:. .~:·t; ·-~ .) •.·-~:_;;- \<.-~~:~ ... :- -~;::.,.;.;,.f; ,vh ·-·re ... , ... ._,'.~ 

....., mey aonwttw feet that the COl'1'9Ct wwet it ,.. lllt• 11rr .two of h ttw wwera. 
· -t:~ ~j1~, .-~-~~~ ~·.;··~ 'S-.J :~_'.:~k··< ' -~1--~ v··· 

Thoulh forced to aMt OM wwer, tw IMY wtlh to Mow Mw IMdt the ...., tw chooses 
' ". -. ·,_-. ~ ,;.~~·~,.:r->-: -~~-·~\~..;· ""--· -~« \.· .,- .,, .. :· -<-

affects the outCOMe. AdditioMlty, the ....- 1MY wilt. to .. ttw efftlcta of a different ..... , 
_?.-' :' f' -;,'· ' -_:_,; ·-:-.~~-)'~~ 7~ .. ,r;: '-,-,., ~ ;_ ,·~;·~~ -.~.-:'. " 

to become better 8CqUlliftted wtth ttw fM"OlraM. ~ JM!•Lli• •. IOlutloft to t .... 
' ;,"' ~ :· ::<'.~: .· ··;_.-;: ;;:-~~' .1.~::, -~ •. :~-l 'fo_'. '""' :·.: .• Z· ~~ -:_;;··. 

proble-. The wer May*'" OM wwer duri"I the...- of a 1111lu, Md ttwft·chenp 

that -wer at the 4N1d of the Hiiian to ....... hDw ....... the flnll NCIJ,_ ..... 

.. to that .... ,. 

ldellty, ...... would "°' ........ any ... ttructur. not ftOl'Mllly crMted by ttw 

interpreter duri"I execution. It would not N-Wute "1rt ...,. nit effca.cl by .,. updete. 

fin.tty, It would perform an update in 9uch • Wf1f that ti _.. ...a, .,_ h ...., • conclM 

..,._tion Of the ett.c:ta of that ....... 

There .,. IMft)' clfferent wtya to do updattns. Eaeh of hm apprOJdNtea to .,... 

dear• ttw ideal outtined above, thDulh "°"8 of tha achie\99 It. The end of this chapter will 

detell •number of thetn with their lldYant .... and cludYant..-. however,• brief OWtrYiew 

of vanow approaches wUt be alven here. MVCIN .... whit llllPt be ~ the NC&MnpUtation 

llPPJ'OllCh(12). When•....,. WW.. to ct.swe .n wwr, the.,.... 



from the t.Mr, aaves all other llWW.,., that the uaer ·hel 11Yen. thflll ~~:;, tt.Mtf ·• 

. et .... , ...... -..-.: trMrclht '11Jr/.a.inni .. ~., •• ;;~, ~ .. ~ ~ythi .. 

it .. ·--·""'"" .... ._ ,t .... -~-~ ...... ~!:-~.J"9 : .......... 
in M"nllN ..... ..,,tty Ml\llllfd.to lllJ. ir"1*P•~t1. ~ ~-"•· ~,tt., .CJWb. Dil~t--
Al:M8or). This ...... ,._..,,., ... r.:."W .,.,tq.,IW:•'-~;.tlwin,lfW, •lor'P for 

"""'' to .pr. .... ......,,,J_ It •• : ·~--,.,,. '''""'~ •··~'"" - t~ 
dulnp en anawer. 

Another 8PPf'Oech mltht be called the ··~-;•r•d.lt : ......... ve ·~ 
~ ' ' ' ' 
~ ~· · ~t~:~:v~ur:1p:' .. :: :11, -:_::: .:J _ ':,< _ 0 ~ 

have uud this technique. J refer to ft • the •aupp0rt• IPP'ilch bee: ... tt. uy ~- is thllt 

~: ~:·i{;::- -<~-~-·:;>·~:-~ '"';· ~~: ~ . .:::·:-; . ' ~. ' 
when • feet is c'*'led, the syttem wHI, In llOlt c--. be .,. to cfwlle ltt conduslonl 

",, ·,~' ·.·:r 1-r;. . ~ - ~ ... ,,. .. , ·..• '.. l ~ 

proble111 with this epprCNICh Is that the overhMd r...red to'' ctD updetl"I b.Mcl On the 
:· ' -~ h::t~ '.:~~ ~· 1 !, '?\. 

supports NY be so ar•at that there is Httte actUll •IYinl of COMpUt9r time. 

The .._,..,. ...c:hanism that the <ML Dlaft.U. Advisor u.e. is . .M.ntiat1y • aupport 
-~\, 

epproech. This technique w• chosen ftOt only to try to ~~~,fltfl, but more 

importently, becw It IMMt it ... , to producf,~_._.. ........... _.e. t• -wadet& _ . ._. 

10.i la to recompute only effected atepL ConciM explenltton ii then ••Y• becw only the 
, ... 

8ff1•11 •. ..._ ~· •lnh•cUo thl '*"'· 
., 



_I,_..,..._._ 
,,.~tlen...., e?. ................ '1,..;~ ........ -· lWfMr:c.., 

_,... ·ttt. ........ ·outfiit'~ lft .,..... c•' 'CIUilt •1ti1 ... ,•'enaillt"'•iil"·lft. "**-
TNa • ...-·1. *~of ..... , ................ 1 ~1'\t"lllh'Jist' ... Hie 

syatM his~ dLl'lf .... · ............ : ........ t ......... ;{! .. ~ ........ . 

·ftiy•few'~t0~·w•'\1Md~tfitt._. ......... iHUl111r v•. 

ElfflR''M fll./·RR!f·'fO E 1allll9M;. 
<> UhvP!:>thesiz• (statwi ~ia))J 
~-'" " . •. " , < . , ~ , . >-,. ~·.; :tfi. - , "1,,:'i::.;_'-

· . . :-

fh ti..,. fMf'h:dea W .,.., .,.., ............. , ....... •'t•F ....... 9f9 
abouC Che •hC•• . .r fll',._.fa • 

. : ; .~. "; 

'94 STATBJ ,.._, M'SU111&•W-.l~• 1JI zca:. · 1F.·WJU1 .... llJ 
DWliE THAT ANSWER. PllA9E GIVE \911 f& MIFm• ... 

,.:
1 

· ;:-.--~·f~:.;;,q2· .~,~J ;:;~ ~,r·~.1f;.~~"': t;,~-~-i··.~\~~ -iwf1. ·~a~Y ~' zt-~:j~_;~v~. ~-

1. SUSPEC IED 
2~·,WJt':UKlllJ 

ENTER SlfG£ 'IM..~·._,, .. _..etee··. 
; ·"' 

The ay.1taa r••1n• Ch ,,..r of ltf• ,,_fw ,..,,, .. , a4 ub ,..,. tor • 
,,.. one. 1'1111 • ..,. Wfatu aw ,.,1u11 ... •1i•tn~11Mfi;•:«ffa••it11f1uta 
d1fterent tlNln &lie -. ,. ,... · .,.,,,. Ml _..,,,_,_ -•· 

MHA T IS Tt£ LEVEL OF P02? 

ENTER NJ1ERICAL VAUE ••••> 46 

PL.EASE TRV TO aRECT nE HW'OXEl11A AS sorJf AS POS&la.E. 

The •••r 11td1c•t•• u.c CH ,,.u .. t 1• •fa .,.,_,.••fc, M4 u. •fl•1..,. ..,.,..u correctf .. Me COltdfUon. . , ·'" 
t · · ~7-':.t;::~;·~~ .~ ... ~,, -,~h~·· , ,~l·tis: 't~,,~,· ;~t,. °'·~ 
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S1nce t,,. c1N1191 1n the at•h• of 1t11101e•1• ltu ,.. .. n., 1n If dMnfe flt: 'Me 
r•c-nHt1ona, Ute m1..r pr1•:~~f• ,• ..,-.._,.,-•;::..,_, ,,.... •.. .,. "" 
11r••t:r111t 1on. · · · -· ·· .:re. ·· · 

PARM!ETERS,UliD .. lO rtMCE ~TUlll1 

.. 
lec•11 tut 1n C11a11&er 2 &11e 1,..r111•••.._.•.._, .. , ...,, t.41 •· 

I 
16 
24 
32 
41 

CJ¥L·M·N;~.;~I 

AL TEANA TE • 2S l'li N1J Jz5 .tC 

... ·· fv 
'.l.illf ··. 

'; ' ' .. ! ! ' 

;:; 
' 

.. ··:), 

<-">' •,F 

1fM !Illa- - .nllo!!P.,~~1W', ~ ~f =··~.· r;,".jft~ ~'~.• .. • · ... • ,,,. ....,. 91)' ..... Ure ..... co .. #LY . • Cl};; ... ' .. (' . . 
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l•ec:r ibe .... teJ 

'M PRIN:IPAL ·1C'Sll..rs tF TtE l.JIOATE \ERE: 

1. loltlLE DECKING SENSITIVITY ll£ TO HYPO>CSUA. I ASICED Tt£ USER T1£ STATUS 
OF tnPOXEftJA. I ftME A Olff'EHEHT 181 .. 1-J&ll• llEomtMl.if, ::$1U 
THE DJRNT VAIJ.£ CF Tt£ STATUS CF K4 ... ttA 1111 ti EC'fBJ I DID 1l£ 
Ftl.l.Cllltlia ' ···· · ~· - '· .: . : · · - · · " 

. . ·~. '. ." t:.1 ,_ '·, ' ';.i :.··' ·~ .-., 

1.1 I A9KEtJ TtE USER Tt£ LEVa. C# PG,2.. ·~ ~. ~· lHAT 11£ 
LEVEL CF P02 IMS 45. .. . . , .. . , :,: ·:· •• · . ; • . , . 

1.2 SlfCE M um CF 1'02 "5) ... lW'j'"' ••• · 1 mo ·~ 
FO..UIUNGa . .., ··!:·e .. · · ·' ' ' · ' 

; l~ ·t :"1 / .. ' ~;4,. , .. ~ ... -;: ·' 



ft. 

4. I SET 11£ FACT«Jt CF ALTWTlell {Ta. 1JE+PAllDUl1 "'. 11Hi FiACTSll .~ 
ALTERATION flE TO 9ENSITIV1T1ES <l;.46) Mil 1l£ UJTIENT CJ= Tt£ ...:1GHT OF 
11£ PATIENT (72J Mil 71... Tf£ FACTill CF M.TERATIClf IMS SET TO 8-46. 
tlEFIR& ·~ H'YMJE MM -..ssi'.) , ".· ... ' · · · 11· 

~~ :3':i1\.ltl ftmftt.,_:.Js ~ lft:'Utfi1~0.JI 
:ss:~·ss·. ~:·BmV .. JOQ. ~JM&, SET J0 ... 379c,,L, ·~v~l"1i·' ~-J~~ 

6. lilt1tE' GIViTG Mm~Tltlll, l PRttnllt"YM!"PNlllt'Ef&IS. > •.. 

7. I ttME ltE JWi9lll1PllClf• 

lfaw th• u••r wou1d 11~• to c••nfl Cite weJue of ••r,,. flO&•••f,,.. 
<> Clhypothee 1 z• (qu.,t1 eeru.-pot•••h•H J 

•, ' . 

YOO STATED THAT Tt£ lEVil.. CF SEIU1 POTAS&ttlt IMS 4.' IF Vil.I WISH 'ro' ow. 
THAT Ma.ER, Pl.EASE GIVE ·'1U tea ..... &EUii~ . 

'> - ' , "~,, I • ~-. ·!\-- ~~t ~~·· :··:"' " """'~!·.;~ , \ 

loltAT IS 1l£ LEVEL CF SEIUt POTASSIU1? 

ENTER tUERICAL VALlE -••> 4.2 

ll'OA TE CCl'Fl.ETED. 
" ' 

lt .,,,..r. CINI& llO&ftfnf .... CHttfH "' - .. u. TIM ,.. .. ... 
Wft7c.;lillc1•• ....,., ...... tlll'U-... iMI ......... .. 
Ute ... h. 

11£ PRltCIPAL RESl.LTS CJ= T1£ \JIOATE l&Ea 

i. "4tLE oEKl;M; SEN5n1v·nv u:·ro POTlSSult·, 1 ASk&b' nl! l8 11£ WEl. 
OF .fEIUl ·P.m'ASu."1.- nE I.la ...-,Jt~U,,~!~-tCF ~ "'1'•lll1 WAS 4.28. . . . .. . . ... .. . . . 

2. I IWE T1£ SNE IEClSlt* ·AS et:ftll!'-rttPCJA1!. SME ~lfE1 ta9.:. ·tw= S!IU1 
POTASSlt.11 (~.28 •. ~Y.,._41 .~ till LESS 1HNf 3. 7,1. I QiD T1£ Rl..LIJHfGa 

' .>"':_, ...... , ··- --~,,,· • • 'l , •• ,.>··~·· -, '~ . ;,-; « :'· {i..-~, . . .. ~. 

2.1 I SET T1£ FACTilt CF RElll:TUlf CIE TO HYPC:ICALEftlA TO 1... <THIS 
. VAL.lE 1MS f«rf CMMEitllY'1'E1·~') "*· : . . ,· · 



,: '•" ., _ _;;-- -, 

The OWL IJ&ihllit AdYRer IHMpt1 ta ·flill11'•1 k ....., of,.._, ttt.t.:~D . .,_. 

.-ut•;'P ~~ . .- ....... It._ •}••,_.~·~·- .,,u;~r•i ·,,.~:~Uy 
or l~tly ,~:tiy:_. ... lftd ............... _..<~••:only'··~~ 

.............. it ., .. .,...,,~··· &9!••g···~!!«iff:.:~~" ~ 

upcWe. This Melton...._ w of h ftlClera u.t .at ..._:ldla••• •~••'• •11 

: : .. 

- . . . 
First, we wilt stat• ..,.. r..tridioftl. 1'hlle ..... 1 ... 111t to .... ,.....__.,. .....,.. 

--j·, .. :_;;" - •-'- ,"t .. ~ ' ! 

8ftd the fotfowina diacunion , ......... 

The Dlalt.U. AdYiler CONUltt with the .., durinl several .....,._. The tllM · 

between .... 1on1 can be.~ Ions • sewral days. The syste. ._ not ~· '~ to heve 

wwer that w• 11ven.,... • prwloul .... loft d -..W tht effecta of tMt c,,.,_. This 

r .. trictlon may be juattfW on Ndlcll arounds. It ..... NMly thllt '".._ .....W: _. • · 

special .. t of methatk to .., with the probleM of • ~ ww to • quMtioft in • prior 
' ' ~2 ' Ji:{·:,' . ~-+\ ~.-. : __ ;~ ---. d;~--~ ~;, ·~-~~~ 

~.-..1"9 ~. ~ ........ ~ .• ~.~~the det• siveft 
' • , - - I ,. '7iY. ~ f . ' ' ~ ~ ;_ '/· - - : 'i ; i. _:~-.. _; .,_, - ·-

betore the ..... lhll·~ .................... Mt •••!W' ...... ~ .. .. 
. pra---..md,,_. \l>wauld nett-.•.,,...,.: ... ltt;.,., •W-M. . 

' ~th.r ;~triCtton. is thet ·OM. procedures'm ........ ;'~ .... not ..... to 
. ', . ').,. ' ,' .. . ..~.;::;· 1\} ,,,y;:_,c;,,'. .''· . . . .. 

p ... 1r1ument1. In the conteict of the ••r••f\'·~• •,.. • ,..iclt\lft since 

the AdYitOr ... not ..... .,,........ that ,... ................. ........,.. ......... 
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~.' 

.. ~ . ' 

..a.a TW* Of Tlm9 
~· - . . . 

I 

'" - .,..., ....... !'<.,.. ...... '""-Of. Wirt••.'·•·· "'*'...._ .. It .. 
exatniMd. For exllnple, If we exllftiM 1 v•I ... ..a • 1 counter 1!1 11'._ ..,.,.:~ 
a .. ecut..,Sta •**·-..ytw~un............_,........,.,..,. ... ....,.,~ tM'·vllUi oft._ 

Ytif't• wffl 8'p.l'MfW\lhf~ ....... ........, ....... N,._., .............. INftWileft 

.,.. \ 

In the <ML Dlaftllil Advitor, there ftttne'iClfMW• ..... 'flf._· 'WNth lfftldv....._ 

The first type is clllled #WI~ II-. It ,.,.. to the ta. thlt • fld bee .. tr .. or •• 
, ; ~·:"',~.:-1•,:t:~.:~ r~~-: '~t:··<·~,,:,i'S~-~~i~~- '.~'.;;:ff.~: -~~f,\:~l(:~ ~"·t·~-~'!) .. 

ob9erved in the real world. For lnttwe, the ...,.. _.... lewa of 1 ptrtlcul• patient MY 

hlMI .,...,. dbiln1Mf to 119 U en'"t••l1iiW"f71'~l .. ~ .. ,,..~,_. 1hi;lltff'~pe ta 

COii..,.,,..,,. ·~wn.1ers·t0.,.:u.:w.1·t1ct'W ........... , •• .._.~ ... 

rftulf:ltlttw of f';uiler .. · ....nr'"tO tq._ ot··ot·i ..... 111\! T6·tioft1Muif'IW.._.., 

tt. Dfltttlit Wier 1ftty.11Wt;lliMt, N"'W of*lllW'PillllifttY·.._,_... tlMi tit NO' pM 

on the ct.y It•• obeervecl. The·third type oft• is ctlled ........ lfMil ...... '"lt NHtra 

·to·h 16t~lililftllii•" h·vtilUllof"i1Wffil1lill _,.._~fl'ftM•liliMtf:1fill v.aues. 

lnfOJllaly, ft ........... ; ............ 1 .......... ; ........... •1110··-- .. 

tiertorniecL -In Ullf\._. ........ ._,1"* •'*"*r·hlkM~itlA'~~ ··lleh ., . ...._ 

··vlllulMI le correct ... ._. ·t•rw dtly·•• it''._ •f~·-- ....... .,,....,..., ttM

order •trftMs the reletlOMI CIUllty of tiMe rlthlr tt... thit notion of ta.• ti,.....••• 
thM;.llM; In·~ ,,_......._.....,......, ....... 1Wr .......... i .. tftiM& ,..__ 
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.............. .,, ............. tiM. If ................................ .. 

~·..,. ............ ut._, ............ _., ..... "., ........ ti••• ..... , .. .. 
r.V...Md. When .....,. Is lltowd,. the vllul of a Ylt'llllle ........... Oft . ..,, •• ,.. 

tN-order. It we hid • co•ra• thet lllowtMl ,. ................... the ,,_.... tltne-

order would be Isomorphic te the ...,.,.ci. betwHn .t1h..a. In a serial whine, the 
. ·~. ,. r: . , .. - ""~· - . . ,, - , 

pr~ thM-order Is actualy a ....... °""'mt then the •11a..-.Cy .......... *- for 

......... 9*bine; ... ! ••••• I .................. ..,..,, ••••• ft • ., .... .. 

; n. °""'Dill•.....,,, •for•«•.d•• ._..".,..·""••• ~.-..nd'1•~ 
.athovt ,,_.._ u. ,....,_...,,;,...., ..... ,J.,J• ·•,••1tw•li·:t~.-. qin 

discover• pr..._. tt•.urt•r·• lt:·......,,~.AlttzJ!Mt,.-4:• • .....,. .. ,..,"·• .......................................... 

~ exMUtlot\;tha<M\..l ....,~,~ . .W. ........ ,~~ .... b-,r "9 

Ul"Winl ............. to.~._...,..:~·~·••.,~•...,_~·._ ,'.of 

vs~.W'.;• tortt..,· n..,clflla q}. n11-..R _., ........ t~'·· It• 

~ ..................... ~.··;··~··~:•·•, ....... tt-t.U. 
'• .. : 

·..w.,.,ver>U.·v•4J .__... .• u.d~n.~on..-..•~.~ U.,,~ ~f 

· • ,......, •. In •"c:tldU:n1t _._.. .,>,_.,.,. ........ ~......., ._AMII'\ .,,._..._;t.1111 
VMllble le """'41.to,,U.;~ --· ......... , ....... 1111 .. .,.,of tha·.~ 

Such .................. *.l'l!lltJ;• ~- ................. ~,. ............ . .. : .. 



'' 

some previously computed atep ao that Ill the vwllblet Cex~._. .. ._..:lt)t • .,._, 

will ev.auete to tt. vtilwa they heel when the step wa ori&inelly executed. This feeture is 
",~·f.'°"~~~ -:.;f"".: '0 .,·'1~·:·- ;·~. , 

also Uled by . tt. routi1W1 thet .-Crlbe eventL It it ,....M'Y to creete 1 deta structure 

wtWctt wit ..... ,..,_., ..... ......,.,.~l t .... wi1 ... :ot:.a.Mieble et 

Ylll"feUia ~ .... ~---at olW ".f ...... i) ........... ~,&W :I!" 
envlrownt Nft to eccomplith this. The envir:'frtllht,flltJe•llil•9h•••NltfOn.Htt ... · 

ift;.- IMPl••ftt...._ .,_.....for.W11111111atliQ ... ...,.,. •. ....,.n1 lat.ii never 

-.~,..n ... ,. ,..; .... ,,.._ . .,. ...,, ... pfMldrlltf:tht ....... o1 u. ...... a.•&,Mat. 

Eech llMt'tion conteinl both tt. verllble nits vllue (ffu •dotted pelr In Ll8Pl. Ta,rfltMt.:tbe 

currmt Ylllu.1• .... .......__..,..,.,Y .. ._.ille ~...W:we,lind the first. 
1'-,, l .J ..._ ·~_,_ - ~·· 'ffA ~: . : ·~:: ,-~4·.·· ,''' ..• ···; ~ 

.... rtlott~·ht·wrl..._· lt.'Wllue ·•10....__.. ... 1tirtt.<....,._ kharrent 
" ; 

vet• of the verleble. If we with to find tt. vllue of 1 verilbte before tt. execution of some 
r· ."d ,.. 

event •. we fln1Mhel1111ftt ia'tlle•envirCtn•nt llll'wllldt.co11111,_.. iott.,st.rl:Of the event, 
.. , -'' 's': \:ii<. ·,"Ci.': .,, ·; ." ,;>},•·' · .• .. . ,,·q 

end stert our IHrch for tt. first ....,tion lnvolvtna tt. verieble from t..,._ .,...•:ttwt the 

· precedence tt ... -order ...........,. a.lw•n ....ntons .,. lntrtnlic to tt. ,,.true..,• ·Of the 
r;_._ " J 

enwonment litt illelf. It it poaatbte to"'""'"" this structure c1ur1,.·., .~by edit/• it. 
~ ~- " 

When • step Is re-executed, lftY ....n1ont reaufttnl froM the ortaintl ~- .i the step 

•r• ... ted "'°"' tt. enviror-AMnt Hat, while thote ,.......,. froM ... re-execution .,. inserted 

in piece of tt. or..,.._ The ......._ Involved in Mint ... W. structure ere delcribed 

in more detail below. 

<i., 



.-.1 l 

•l•••·t••••., _ ................ 
For h P9Pln1et~•J••'ltlllt,tt.:.f:rlftl eilti•P'•P•• JI •lllllUn 

filur9''4l-•-- •••• ••••&: n. •J•-. 'IJulau :at td - •n••:flt'• 

1. ,.,.._ uw:swlt••'•••• ""•"••1ti"~h11 • • 11 tr. .. ,._ a. 
..... 9\1...t ......................................... to ... 
vattl'911 ,._c . .-iJil1I 411:·~~-.,: :,1._. ..._;_h_...·,:tftr 111it I I ' 
npfaftdonl. 

2. The syatea fH* II the .... of the v• ..... to be cM1111d. lly ._...,. the 
.................. I lttlt': ll ltlld .. ~ IM:tlll••• i .i-.... ... ;~' ·"' 
,...... in- • a' lnf!I 11t·• M "- • flJ •••1• ii •n ti• •• ..., 
"·~ ···~:~ ::-t~~:-·:·. ;;, .. ~ . ~'t·~~ ":·'·-.--~,- .. . 'f-.-f!f ·~:..~·?~ ~~!.'.J .,.-;',.~'·,~· _· L, L . 

. .,, ... :2, 
tf • < 1 tl'l!lnll 

IFt• lf '' 
c •• s, 
.• fie'. '. "ttf 

• 

• 

4.1 The Progr• 

M;•.cc;ll!'-19*t 
It I• 11 

4.2 The Upd9te Llet 

3. The ·~ findl tMt .JJOint. in the ...w.n:~ wNott .,-11p "'* to the 
stert of tt. oriPW ......... of the first.,....- U. -.111111. kt • ._ ftftclftl 
velun, tt. .,.._ wfl et.t ....... a. MJb •111•• M .._ ltlk point .. 
that the _,9"1DJtMz• ..... lie N lllHtill• .kt ................ nt • 

12. For clriy, t1'is proar- Is hted in ...... AUD.,.., thin· OWL L 

13. --- "'8t - ~- ..... nit ................... ta-.cuted. 90 tMt u. 
tnt...,,.ter wlll - .............. the ......... dillJilCl•••lft .......... 3. . 



;; .,~ -~ . : ·~ 
, .. •I 

~"rllf'IOr up••••·,,~ ... ~G · Jo,fiDll'•~ ..... ti~ 
1oes dollirt1fl*;1•l.._nt.._..._ ........ , •• , ... ..._~...,_. 
that precaclls ttw event blinl .....- In procedurll U.. ..... . 

b • 2 <-- envlronlleftt+· I let pointer . -. 
c•i 
d • 18 

4.a. The·.E1Yht&ll1MfttJ.l1t 

b • 2 <--envlr~t I let pointer 
• - 8 
c. s 
d. 18 

•• 2 
b • 1 

; . " ;. 

, . •. :.·' 

EnvlrOtWent Ll1t 
' ., ~' ' ~ ~ ' \ ~ \ ' I . 

. ·:ii-ntJtwlr .. t Ll1t 
~ r~~~""J"t: :§..,. ~ .. : f.r~~ ,> ? ,, ·--"· • 

4.4 •Tha.S-1...-....ftt .. 1.f•trend. T-.-V ........., .... "'·••' 
.~ ~· ::-~ -~ ~ -·-·:· f::. ·.2,:,rt:·,-.··J f. .. '~: ''. 

!5. After the step hat been re-executed, the sy.._,.,..~•hich YM'itbleJ 
were chanaed by U. U(INiat• ofthat atep. 11we ... ..., .. WtlYI ttJat a variable 
·may be· 1...W<ei -t~ :_, .... ;,..i•r•..-i-.n. the re-
1xecutlon of • 1t.p tlWtl it· •IMM ,... thll itta llacf• ... _. durinl the 
or1tlnilFuititNit'*'·hijNj, fir'N'ff" lid11 lliltWqf 1111ilJl., not make an 

. :~1~•-fit:ill''ihif!w;illll•···---~ution of the 
step. If the ., .. of • YM'ilble Is lfMW.llii11i118~ •·• events which 
used thllf~lll tllt~ftdt -.....~llll·MA• 1 .,.., precedence 
time-order .... _.._Jijlfi~nTJ•l•--.-..e-1sL If an 
event belna Merpd in ii superior to .,. event alrMdy • ttwML.b subevent it 
reMOYed <f11ur• .Q). 

6. The ....,tlont on the temporary-environment-fist ... •raed into the 
environi111ftl•W ;filWa,41).·· "ia M111f.1•11••lll *" ... .., .... ,,..,.._ 
list .,. kept •••-trill this step to fldtitate the ....,. ... in· step !5. 

14. On the firat iteration of the ... orithm, thl first event In the 1ilt wiU be either •step which 
wtH_ clrectty Mk the user for the new vu of the var:ltl*_9f. _ '-··~. ~_!!_@,~~-· 
will --- ..,.._...,..,.._ tM..., •theJlfllc~•d.Cll••*"'.....,.,.._,~ 



1~ The-< ............. , ...... ,ifll ............ ,1Mllf 4'hllW1••• 
Hit. ,..,,.. ••.••• 11•11' ............................... ;.; .. ,. 

'- ': ·,'.' 

d I• C S bl b. 2 
·•·a 
b • 1 ~ 

c • s <--- polntwlt 
d. ii . 

4.5 The New Update Ltet 4A,, • .._,liMr...,.t Llat 

j 

lt'I tiff__.., a LSP u•:u•.etow·ot•-• Mtlf4JJl:w.•••••• ..,,...: ,..... 
":. .,.,,. I, ' :..:o .!,;· '. ',;;($~,· ~... ~! t~d~ 'F:;_ :';.,_.,, ·~ ,·::._-~ ;~'. 

functa. whtch depend "-'Hy• OWL dlt• t... fuMttll• ....... IM1*¥8ill : ... 1.111111r._. 

In Enshh below. 
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~ -UST-POINTERt ll a 1tobll pcainter into the envl,...,...... Wt;' If W It iet nuft· 
the ev~uttioft routinM we It In .......... where to st..t looMnl fOr values. If it ll null, the 
evllf·~ r~I~ ~t.fr.PM .ttw.., of~-:."'~'~~~, ..... : }t•. ,~, 

CREATE-ll'OATE-EVEHT is . a function that creat• ., ~ event. AH events re-executed 
durinl the update wtll be ffnMd to the update ewnl Tt..- ..,.. are Uled to • ....,. ;U.. 
update. 

.'"'"?-;.,~V .,,., ' , --:~~ ''':"' 

EXAMINE-fUCTION-£VAUIATIQN""'8E lt I fwdlon that ..,tat llst of v1riablet a1 input. It 
retur.,. 1 list of .-. wtioh ... the ..,.ms tMt __. ... v ...... 1 In the input lilt. TheM 
wentt' .,......,W1n8'1 ... ~t1WftNOHetl'CtJillllrl1'oN Ull _. ... -.,-. ht• of 
thev1rlablet. 

S!T~-ttST~Ek ft··a--~i..WMit•MROf' ... 4.19" ........ 
to the first ......ttori on ~. etWiron•nt litt which pnMl8Cill the step belnl updated ln 
~:tw-irclilit. :· .,, .<-~ ._ : ~ :'·< ·':• .•'.,'.t.i ~~; f-;.f ". ;-"'*·~;·,··;, ,,.; ··~:\{;~·~~;)~tr-; ) ,' ~ , : .·-·,·~:-) ·.)~'~: . 

FIN>-CALL...f'OR..£VENT flnck the call lllOCiated with ., went. 
·.: .. -· 

RE-EXECln'E-STEP c..... the OWL interpreter to re-e~e 1 part~ ttep. 
.... •:· : ) \' ·.:· ·;;..·,• ~-·:~ : ; ~ ~ ' -;· 

1',c.': 

MERGE-EtNJRONMlNI'~ .,._ U. _.,,..,..,.., ...... , • .,.,1:ieenll•-nt lilt 
topttw. The t ..... .-y ..... ~ .... , ", ..... t to nl. 

·4_..,."1.,f .t- ,"· .. · -.., .. ' -~ ~~. -:;:~ ~ ... -,-· ... '·: ·~- ··:·," ' fr'• 

·c" 

'·; 
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This eection describes in IW •tlil how m of ttw """-. clllcrlbid In the .,,...... 

MCtion ... llCtuelly iMPll•nt.d. The cMUlll l'ttlllllr _, - ltia .wtion without tou of 
l!;j 

4'.11.1 a.a. ........ Pr••dlll• 111• Ordll 

In U. seotkaft· .a.~. It g st~. ht .... • ... -. ~o .U. ..,tat.-u.t. ln 

ascenclns prec1•nce ti....,. A predicate Is l'lelcW thlt cen ......... the ,._..nee 

......... , ..... £11•'1h'lilll.t• ................. -~•ei• .. ,~ ..... 
~ . . . . 

,,, t· 
'..;'t L ·' ' ""-~ ... ·C~.~. ~ ' -~~ ,. ~(';·~·F·r1":· ·~t . 

ilttt.W.111r,et•r IW:irtt11•·'.lM--11d11111 *•;;•---~ bif4 .. ~ YI~ if'lhll 

......... ; .~ IHAt=tr~.lu,;..,..·'"···~·"'--'lf·;--. a..m ......... 

'.., :·. .• -~. ~-·- ' .... _ i ._ 11: . '-'. ·> : : ,·,::· i\I{ -~ .-· ·- ~:.( . ..,: > , I; :.~_: '· - c ~:· '1'.,. ; l . -. -

The lltprithm for .._,..,.. ~ tt. .,.,. clurfns UfMletes lftlMt • t.w 

-.....-- ..... tltllMilhar ·-t~-···· -·~...--~ ..... ..... - .. :_.- ';'. , . -_ /'° ., -;- :·~ , -~· : :· '.: .. ·:.t·_· ;:\ .,-:-· ~-F :· :·. ; '~·'!'};:.::::·-.~~ . , ...... ·. • 

updated. it i1 not necenary tO lwrt lt in the_... lilt. FurtMr ....., .•. .....,,..~ 

is a 1ubeveftt of the other .. If it were, only the ._.,tor IWtnl ,... to be pieced on ttw 
j -~ 

1. To betln with, the c9pth In ttw sublwnt ltfuchn .. iS ~ for each of 
the two ewntl befnl coMtwed. If. OM e\l9ftt it ....... thM Iha other, the 

;.ept .. , ... ,_.,, .... _ .............. _·-.·~-~ .. ,,. " ...• .,... .. ,_. ·.;t!.'..' "'~_..,, ... :·"'· •· .... ; ... ..,.,'.,... ..... , •• ,., ............. ft: ... ,,' ...... thll 
wlllbe~ CllU..Alnda 

2. If either A Or I hes _, .... link on Its .... eta Utt• it is r.placed by the 
.· .,, •• , ......... ..-. ....... i .. ••rld•-t•fl--·· ·, 

;. -.,, ·l t -·t • }·-.;-~~D~. ·:, ~".·'P-1F-"' 'f - - '· ';.:~-~ -·.,._., 

3. Next, the ev8nte lwdlltely eup1rior te A _. I are &•IJ"8CL If they •• 
the , ... (I.& If A wl 8 .. ""' iMM1dl• ......... ef lie ..... 9Y9flt), the 
COMPut.uort tiw of U. ...... ctr lir.L '. l'tw ... wfttt the ........ 
COMpUtation .. the ......, ..,..In ,,. ....... ,Ml• ........ . 



' .·', 

4. If the .Yenta iwdietely ._.,1or to A Ind B .,. elf~""~-·--"t' . "' .:-.. A and 8 to their IMIMcl• ........ end loops beck to afiP-2:. .. . s~. ·. . 

Thie .._lth-.-wor•·tw, Pnl. 4;1p,p. ~-1'·'.~1ff• •Ar tbfit ,t,,,, •~nta beiftl 

--~~ii lt ,,....,. ..... ~ t ... •4~"'•ffl• -~· ~,, •.• ~t~, A,fl!t ·:t~ 

oriai"-'j'_.' .-:•·f9#Mt~~.,~ ._ ~8'~·91t.l- .,~:~atka11U.,.,..aiJU 
all the effects of updates htwt been r~ .. ~ \M ~rMhtjf.,p .,i~: ~"-

occw-red; ..... ~~,U..~c'9,Ufittd, "'·~~· P[••!~ ~~T,~,··-~ IOiftl 

b¥k· ~ the.~~ <9~J'!t wadat• ••. ~;:~,..~,~"· ~. - t~.i! 

, -, ~ ~ I·~ ·:<·, , " 
4J!IJI 1EdUt1g ltwlru 1t• 1f u.ta 

.~,,,; • ~< ' .'-' l ~ ' ' ":-i. ' . t. 

~ •. J• ,;, ·' ' " . • •••• •. . . . .·. . • . ' .· • In perforlftiftl an update. It la neC.Mtrv to .,. .. .._., . to ~ ::' · : '" -~ .. ·· ·. · .. lnto the 
""!'(" ...... ~ •. ~,;4~X>.,.,: ... ,. 

etwi...._._._ ..... ._,1!Ct~t11Mti9 ....... ....,,UJe.'"'1ffl•.~ :~ ... points 

where the apHce should at..t17 .n.t':~tO, i;· • • m; ~\·~'if th. ~nf\einl;Up.teted 

la jusl •. ~ .... ~tlWlt.~!s··...,;··l.i-'::t•·.!Jl .. ,: .... ~.,~~9'P~·;·'.~ in the 
, -~/··--.~ 0• :·•· • ~-- • '.o' -·<' ·.,:.!..-.. .:~:~·:'-• ·f~1'·fr)VJ: :·'.i-->~·w ~-~r1~~-.·~-:'t -:·· .... 

environment list and rellOYed. On the other hend, h step beif'il updated -. ~~rver.a 

•wrtions, conditlonel expr ... ionl, end so forth. To find where the splice should attrt, the 

•Hrtion ta found by ex ...... the lubeventa of the events i•••etely prec9Clns the event 

belftl updeted. Flndlnl the atop point of the ap11oe ta ...,: lt ii just the t•t ....nton ma 
by the event belns updeted. If no ...tionl ware lltlde, ti• the 1toppirw point is juet the 

,.,.. • the 1twttns point since no ...tlonl need to bll NMVed from the ..wlnw.-nt Hat. 

11. Trectns ever upc1e1e 8""' dDea not affect the ct.pth. 

17. The atertlns point of the splice i. llao tM paint {referred to in 1tep 3 of the ellorithnt. P•• 74) at which tM functions thet waluete v......_ Nrt 1oo1Ur1i et the envif'Ol'UMnt Hat. 



In ·ttft MctiOn, .we d ,,._. tfllt tt.• _..... .. _....._ -.tWa: lbo¥e ,...... 

cotr9tt ,..... .. Our "'°" .... , •. ., hilllildWw. :'-· ....,...,.,, ............... '. .. 

trtll'IMfore thit re~UftdlfW --•·t·~- .__. . .,._. .. .,.., .... .._. .. 
r•miilft tru¥·.tt.r ttta •1*itieWn,. •~ 

~ lhaf·• ;ill'fllli0A'_....0t._,, Wttit Wltilit t'"1'.~·dl ...... toy. w. 
wit 1nUMe hi N ~'tt••• fi.,. .,,._. ..... .._.,.,.,,_..,11MY 

l. The next event E which llUlt be ......,.._, ia It ~'!!\~mt~~~.~ fist •. ' .,, 

2. The poWer into the environ111ent Hitt. .... tat• IW. • ~ ..,..,. .. !°.~:..,..&.._ nr.·~\f~.~~.;~ ~r,.'2:~ ..... ~.~the 
3. Al .MM• ......... r. ,,. •• ,. .. .,.,. _.._...,.. ,..,,......,. 
obtein~red~ .......... .._..,.,•1•& . 

·"··. · :··
1

.•· • '·. '· ··"" ': •• ... ,. ':"' ::n•/· ·.,1:·
1 

::·.· •. 1;.Ji::'. b."!:r; • t ,,,i, ... ; . . . •', > •· 

4. The updet• lilt ~ tn ,,....... - ................... thet .. . 
kndWtt'fpttlf1PfrW' ... 1 

•• Wltlf .. \l ...... 4Wtllft•1t M · 

. . '• . .::.~.·~~~ ~··~~··•'~fj I'"' ~0~~.~~11:~;~-:,~~ ~ . 
: f • ? L f ~ 

•• 



&1 

First, "We ·Med • b81i• for out inctmtlln. -...- . .._. .... .,. 11, 2r.-ct.:31of ttw·.upcWe 

. ....,,.._ htMt -.ch been .. ..,._ •adlV Ora.'. law•loll• Ii)'.._ •.t E :will M on 

the functlon ... valuatlon-we links of ttw v1rlab1e A beiftl chqect .. ._ ....._ Then, .t.y U• 

action of 1tep 2 of ttw al1orithm, MIUmption 1 muat be tr~. The action of 1tep 3 auur•• 
.• ., ','~1 ~c.: 7 · ~?-r<~~;-c· >--~ ·<\f ;(.-,,'·.,.·"~,j·;· ~ 

that ••umptlon 2 holcM. Since tt. first event to be re ... xecut.d ..t .,.nd on A, there can 
-•· .,, •,..':."-::>~I ·.:· ~- .,-''":\,~..' , fi": ~ _--:;··i:;~;<l t.r.-..;,~ ~:.:; ',;, 

be no events prior to E In procedural time-or., .... ;::Mt'.$,~d-~ Thus, 

••UMs»tlon 3 is tna. Sieca ..a ~·1tave;...,.,,... ... ~UIMt:event1J df.pendi,. 

on A are knOwn to need updati.,.. ttu 11StMnPtlon 4 Is correcl 

'' 

Nowtf..t,•hwe •·Utla,.1.W9·•'1ill!IAl:tMt•·•1u......,a.·.-lr•'"--·n:MM._ .,..u,. 
........... W.;neefto,thow . ._: .. If wtltit.k•'6f,t!ft1, .• ~ ' 

Chaim h 

The re ... xecut• of E wHI produce exactly the ............ It would hew If A 
were qlnally set ht y. •:." '" . ·"7 .. ;e., , .... ,., · , .• 

There are only two ways thil dltim may be f ... 
. .;.!!(';;:~-~~ _;, . }f,,:;~ ·.~~'->:'·_ ·-.. 

1. If variables UMd durinl t,. ...... ucutlon of E but •t before E evalu.te 
incorrectly then the claim Is f ..... However, ........- 2 contradicts ~ 
statement. 

't ., . '. --~· ' 

2. If variables .. t within E eveluate incorrectly durinl the execution of E. This 
.c.nnat··hlpp•ll·-.C.._ . ._,_, ..... ~ .... ..,,. ~nWlsl 
which contai.,. .U thoM 111ertloN Ndl •tna the ......wutiorl of" E. When 

' ··•Vlludfl&~~.¥ ........ ....._., • ._.111111• ~~-.---i··--··~the ' 
temporary'"9nYironment-list before ex8lftininl ttw environMnt Hstl•. 

18. SM the description of t,. llsOrithm llbcwe for • more complete explwtfon of the 
temporery-envirONMnt-llst. 



• 
Mter re ... xecution, Md the removll of E froM the updete lilt. the ......ttons on • 

t.....-.-y...ewtr._......_ -··co•••.-..'~-~'-·'~'thl _.o••~· list 

~ .. U..•tct•• •••utilllot Ea.•01n1·,....,...,,hl••· ....... .,.~ A;,....,. 

"' ... 

1. It may be •i&WI I different value thin It orlltnllY ,.... ... 

. 2. It may be set ..... the re.....ecutton of h ...t, ..... It •• not eel 
..,...,,._ ....... IHlrulll~ '- · . c'.>t • · 

In •I c ..... the events Makins UM of veriablet whole vlluM hfte chqed •e lnaerted in 

pr~ thM-order Into the update lilt. · n... ·events ... found by en:d1.._ ihlt 

that Ml events which .-w·tifijltll.t·.a.1 .. ..-ot ,....,.. -.; • .,...., .... ...._. ... 

the function-evaluation-we Hat of that v•llble. liitt event is not IMerted If: 

1. The evtri ls before E. in pr9Cedence.tiM ........ (Not MHllll'Y by --.tian 
3) 

If an event Mins merpd in II superior to ., ewnt llreMy on tt. Hat, the IUbevent Is 

remo'IM. 

Sit:'Ctt ... umptton 4 w11 true before E w11 re-eucuted Md • events ellOCiahMI with 

i)"+-~','. ·; 

chqed by £ were Inserted ln pr~ time...,. A91U11Ptton 3 It veld since ff there 

wer• any events between E end E' CU. event .t ttw .... of. U. ...... kt tfter the re-



.. ......., ot E> wblch requWed ~;.._. .,...,~ have.,be8ft ..,.ted mto the 

........ t. 

AH tMt ,. • .., tMf\. • • ._ that .... ., .... a ,. .. ,-. ¥tllkL ,._.1 1rom .._ 

section on editins etwironm...~·. Ila· tMt··tt.,.--•111t M''°"'* .Js...t to tt. first 

•sertion in tt. environment list that is ••lter in ~· time-order ' th'an £'. If 

nsumption.·2 ~ •·:i....,. . .Hd, tt.'.:.;...., ....... ~t~A ·'.it ... ~·......, on tt. 
• '"·'~.,,- '<· ~>-~._ •;'.:-[,~:;_ :'1"~.:,;: ~~ 

, environment lilt between the points corresponclns to .the 1t.t. of E Md £'. Ho.....,, since 

all v.a... ... rted by E •• spliced tn end the old values ... spliced out, MCI since no event• 

between the end of E Ind the start of E' •• affected, wumptlon 2 nut 1ttH hold. 

QaiM 2: 

If-- the-CML-procnm bein1 upcleted termintt• under • conditions, then the 
update alto ............. That is, the update ............. wHI not introduce any 
w.cle11 loops Into a PfOlr• tMt always terMIMt ... 

This claim it trw, since steps correepondi111 to events from the update lilt we executed in 

ncenctins procedurll thNt-order, wl there ... only a flnit9 .....,... of steps that may be 

updat~ 

Furthermore, .t termin.tion, by auumption 3, the rMUlts ... correct. By ... umptlon 2, 

evaluation of MY v•lable wlll 1ive the correct v...,.. Finally, by clalM 1, the ectionl t.uft by 

tt. update are the ,._ • would h8ve bean tlken If A had been .. t to y. 

letnma A: 

Whenever an event • must be ,....xecuted due to a chlnle in the value of • 
v•iable, ettlwr • or an event superior to • will found on tbll funttat-evaluatlon
uae links of that v..tllble. 



ltep is linked to the vwllbte by the function...Vlluation-.. ltnk. S.ippoee that tt.t. 11s-. 
...,.,Which.- ..... , ............................................ , 

·1 ....... •"••'••utM ..... ~ ..... .,. lMf'ltt--•·· .. , .. .....,..., 
evaluation-uM link. 

2. The step W• not executed before. Then it cen only be executed if • superior 
.,,'.J .,,.. • ...._ .......... ._,,.,...,,1'tfltt; .... ._ ...... JnJll•1 llllll - ...,...,,-,,.·. 

ewnt we..""' ........ the,.,...• lie en tM fanctlalt4Y........_ 
--. ~'- ~ '' ~~ '•~ --~ \_; t.• . ~ ' ' ~."\'~ -,"- ".,. < :P~\~""!i~>r..') ..,_-.,;:y go.ot~("·~-"'~~ &<, .. , '!.1.! ; . .,.. 

•· 

,• t' -~ ,\' 



81 

., .. -," :,~--' ~).-':•::. .~ ~--;:, f;• 

quMtffltlvely, 11.- tNir pertormence ti very ~ on "ttw state of ttw kMwleda• blH 
' -.·i;· 

end ttw lnte..,.,,.ndes amons step1 of the OWL code. tn.ver, It II poulbltt to at•t• 
_<:·. • ··- ~ I ··'. ;: ?>.S '• 

certmin 1ener81 duwsterittica of Heh epproech Ind iNlc8 which one• would be most aulted 
,··.': 

to v.nou. types of epplicltionl. 
'' 

In ttw Introduction to this chlpter, two broad typn of updmtJ,. were Hated-ta. 

lnter•tt,. vvlatlona. 

--,-, ~-:~.""!; "~<-"'. ·· J,' r':' '~- ": .. :~;-~.;}~·:<, " ·r:~;·"·;_ -;·tt~ ,, ~ __ ·'.,). ' ,,«-·":~.,<·\;-"< 

v.tue of • varl..,.., the syatem starts over ff'OM the very beelnnlnl and recomputn 
-": :;-:- -~ ·-~' . .~ ~: ,:··~: ,,J<.:::_;,.)·f}:' ·' l :;.-:•'. 

everythi,._ Since this 111ethod throws away Ill the results of tliit .... 1on (except possibly the 
. >!,_,·* .. _:,,,~,,.~~A ·. ~- -· •.. ·:>-~::--' .· " , : ~"!(,~~"': <-· .~";·'"4l.""'~~.,.H.J~:~.~~ :~ :<> ·".«t .· ·:. "-~ ··f~··:; 

user•• answers to questions). It hat the ldvlftt• that no data structur.S need to be qpt 
·"'" 1 ~,--¥·.~- -.; -~ .-:,:··)~""-.. .--: _;{'!+ L~:t: ·;.. '~"'.,.. ::-~ _"'.'",,_-., ~ 

...ound to indic9te intetlMdiate stms of the P'Olf'• Thul, when the Interpreter la runninl 

'._ . .:·, _.. •;, '· : "',-;.:;' ,..~-- :.;:;·-

~ .. ttw chMI• r•ultfnl front the chanp of • v•ilble YA .me. ttw rnultt prior to 
,·:;·.',~:,, . ~) 1 ,·.~· ~!~ .. '.-~., ,~;.l,;. J'l- ,,.. ;, .. 

ttw upd•t• .,. thrown nay before the . ...-.. ......_ Altthr dlndvMhlp II that the 
,·· .,: '· ~i ,. ' • • ·~- •• .'· ~>~i~t--,l-4.a_.~~.. . - ' .aj·' : . .' 

entire ._.iOn nut be recomputM, whlch .... that fMnY atltetnenta which are uneff.Cted 
; - ~-=-'~ , ,._,' ., ."': .. <2' ) ·-,-~~';-"':. i:~~ i;·~t?.r.1~· :. :t _;- ·,,- i'~.·,; :.~-~~- -. ~.;. ,• .. · f"' - ~ . -

by ttw ch•,.. tn the v..._ of the v•l*9 will be none...._. re1deuted. This appro11c:h to 
. ' .-- . . ' ' . --~·-,,)-,,.,,~: \ . ~ ._,,, . : ' ' . 

recomputation, ttwn, II most appropriate when updit• •• doM infrequently, when the 

-. .. " ,. "'~:!f).".<t-·\:\.,,t;":--·:~'::~~ ti>{~~~<.:·~-· .· ':·,.:,"" 

of the prOlf'• If • pmr11Nter II v•ted, or when there It Uttte •• w.Ulble to record the 
• .-\ .- ! (.~ 

extr• dat• structures required by other 1Mthodl. 

- ----- ·------------- -----------------------



.. 
ator• to record the .we el tta .- et --. ,..... W. ... 4own Hie interpr..., 
''{', ···. · ,d,;; ·<_::''i:; ·~ jj;:'1,~~,,,, ·~~· ~i";;.rn;,.v ~·if s· · z~r.r,~~ .·;; 

dihtly lo ,....,. u.ft> we CM ...... up fla ...... 11111111 "' .......... U. state of the 
i_·_ •• '.'~ .t~, .. ~.~ ; ·Z.1·~-~~~. ~ ._, =1t -:: ... -~~~"'.1:---'·t,i·... ~-~\-: ~i ~~~f*~"ff~·;~J~-HrQ "j,j~j ~i:1j,JI; ~'~Jt;\:·d~-~ ;'""~~--< 

system at .._ point prtor le tta ctu 111 In: lta mialsl1 _, ....,. ltW 11..,pr..., re-
~:. .. · ' ·t.:t1~:s71 ~:·~ ~~ Ji ~~, --~:-'·/~; ~~;~~,.~ y·,~~~-·- ft:~; ·f~t ~v;:r11i 1n:.\.-ttr-rf ;_:.~; l~bf1:1~J.,'~-~b .. ~$Jfd .. ~-1..1 · ·-:~ 

execute fro. thet ,.W. Thia ••rwh IPHdl • th9 1"1tltW 111oc111 mt the cost of 
i·:.:.: !~~f\ -.~< L ~:-.»l· t:~~i-".t· :"t.)id·~~I 'f.'-•:;;_~··;tx1~ u~'} ~~;-~c~~Q~ .~ia~:~_t .. ~ t;~t1.~i-:~~,;:·).t-,\~-:_.1-~;\ii~~-.~;~~ ~:·,-~· ·'1 

clltcre .. d ........... 11 ...... ......... , .................. - ....... .. 
. -;,~()~J,.;')i:;:.,~t:- ~~:,,, ~~./,.(~ -~·" ... ~ 

..... of tt. eyat ...... ..__ ................. •••'••. -- ....... in ...... ...,.. 
·:4-:,( --~~~>./!;: ·:1·-¥.~.~,,~. ..: 4

}{; *'· ''<· "!'t·: ~'Ht:,q6;'(::; 4~~!~~ ()) t::;_\jf:-il.~~(·'~ .. ,(:.~ .. Jrt~ ni 
,._. .... ....,coat In .tor•_,..,...,,.... ta 

<.;.-.· .. :i- L)'''I' ·"Ji-~':\:·.:\ f\): -, +"L:- ~-· J<,:<~15: ~~j ~-,,~~.:-~~\;'~'~ ~·~~·~ .~:':i~ i"';;-,_·,·~.~ -.'H ''·.~·· ;,f ~ .,.; 

The other 1-.1roactt ,. ""' .... rt" ........ lft ........................ .....,, 
· :-« - ~:..~ ·,. .i\t":~ ~ Zt;;.\ .. :"" .~'l:i 

Y•loua perts of a aysleM .. Ul9d ............................... wfwn 8 .. .. 
,--. ; ~ -'· .;. ~" { -~ ~ , · ~~1 f , "-0)1~~ · ;'.~:-;~-. ff;, ; ~::.)·~ ·~. !.~. :;;.O~~~i~(~:·t~X;;;f~"1 .. ~ZJ C: ~~·~W ~~~-ifjmf,q )~~f1i :-:.:t~""{,-

OCC\WL The~''"..,._.., a.-.111ttty h11 d n•ll" --~·••du.,..,• tttty -.y 
~--1-f}~~~~-.\~( -~ ·-.c~~ ·z.-~:~!;:·,~:.'.:tr~ -~ ',;·~·~\\.· "..,.~·"~! i~!'1·:;r:.~ '·_::·~.~;:; il-~1~ .. rff~\i':~~-~'.• ._•df -~~ff;.\ .. --~-~.; ·... ~ 1.;i·-.r 

t14' -~ ...... tty .. a,tllM llMlf. ...,, (1,IJ .. I Ill~ llll'ldtald a., .... 
f' ',.r. >: \,\',;,u, !":>l{,;1;..1 !l'r:1' j:, :'~'-<·,;;: sdJ ::,z ~W§ :~i!V~l t~:;;.1itm ~m'k e~rtit .,.;.•='.,:~·;.;:i'J'\·~ 

tor u.-..ot ,,........av•••.wblcl_.tt..,~11,•ft1,111•111t11 n..._. .... 
"·i!~<; •:- ·,t ·-·~~ " .~~·,,:~-;·Ji'!ie ,\1,;tt, ,.;;:- it«:;i <&;piJ;1;~~ ~t, ~ ft~V'fh,;;;,, <tf ~".!JIWa~'~; r 

ot ttn .,, ...... tW., .,_.,,. °".,...,. , ...... , .. ...-.-. ... :.._ ·••••llRI ltr•av 
. , '"~":?:,r ~r .. 1:: ;;,,',:;, r1:•0ll;( ,u;F :~1•: 1 ~;n~1':1) f.tff.t fo ~b -~le~,- !tl~~Jbli• :'.'.}' t.:· '/'.'l~, 

'~- '•~- ~,~~~~(1'J~;r~::r:!~11!~1~~!!:'t~:!~ ·~.~e 'i~~,~ 
c....-.._ with a ar11t11 a..* error. 

,,;,.'$! ~ ·~ 1 ~r r;' "_!r~ ' ""'"-· $~ .. (~1 4)1 ;:,t' -.'~~~:tJ t' .;~; f C" p;j_fJ~t::~,::::;·~-'i ::.\_;.u ·',-,-~-rk,.;r't,~'.~t> 

In the relMlil•r of lhil ...._, we wll C11 f •• .. ..,...,._ · Ulld In tta OWL 
~:·:~ ;f~ ,":: ,, ~.~J·' ~'":: .. nt/: ~.~ ... A~}~-v ~~~-':, ,, -·~ t,_: i·;~~~;~),$h1 MOtt;.~- ~tJ;r.dti~a-&·1 ~~~~;~ ·~··~L;:,,, .. ~~:~--

Dialtetia Ad\ilor with ..... , ............. ift a. • .,.... ..... ................ ... 
""''~ · , ,,, ·! J~b ,•, "'·l:ff.*",f, .~f<l;tfjc~ ;":'*~{ii,; ~1 ;:r1:::J'NS ~J,..vt; NUliJ~;i1 &~ &J.::.1'1-'~t> e;:1'.' 

~ f1IGefttly dlllei lltld "' •••us• .. lu1111 rn (19) Thia syltrl• mes 9 •t of 
<.f-:!· ,· ?'>: 'H·, ,:.; ff', ,::_:•i'.; ·r.~ .~;. ,~ .;;~--.~·-~ja~ ·~i ·:.J~-~f!'; ·:·.~:· : .. :~ . ::~(!-f~ d:pd~ .,,b;.~~~Jf~0;;~·1 8~ ~fi:A~ {~~-th~~ Z '?·i!rt"f.o 

rules to ..av.• drcuitl. It ...... •~ c•llU1l1• ........ ._.•It .cen, _.then. 
·,; <!'••1 ",• ;::,·•,• ;_ '. .0"'?1,.•:;1\(>;.,- :''. P1f.:::'~·:'\''.~,,;;;.; ,,,.,, ):;.?' ii~f.t'\ll'< ;'\'f{r l<;i .f.~~i'\/ ~:·!1 ;f ;J\',\;i'.l"":~:: '!ef'\f ~··d. 

If, ttw circuit la not -~··Wy ...... It ....... .,..... ..... , ....... t..l'lknOWn 
:~.;' '- ~·~' I\ ·' '~ ·~·{~.-: "). -,i.·.t. :~~-~v~"'',•~-~l.,: -4:~~,"~tJ!' t.'.?..~~~-~~t.t~ti r~~,Jffl ~~; 'f;~~:;\;"'~f t#"-:;,'»·: f ""r;:~"J}"'""\·~ 

,,.-:-'~ ift ~,~:1*Jt ~.~.·;~~-~~ .. ~~i~~~~~-::::~~:: ~"cl, .... :: ... 
...ayM contlw. EL. .............................. .......... k. UNlll9cted 
,.,:' •. ~' '' ··\•;;,. ,: ' (,~'1(:~;. ~f"i~ •i Jt',';,11111 i'.':iJ>NW ~~b~h'f, :~; l$1~i'~•,··~~. I.it') NJ,; :~'"'} ,~-!·/ 1" ' 

'*9uct*'- when a ..... ·OlllC&ft. EL ..... -.1u1tn•<te "'9 111rrtlont 'tw .... t.-d to 
~;·•:m.tM· ,1dtt1 ·~~ ~%1fo~if/1 ttit.tl:x;-:,;, i.;,i I'. ~u.;; 

dMuce tt-. All ••ct..,. .. ._.. Oft w.11 Jlllli._. ... , U. ..,, 111un•ttonl, or 
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When tt• uaer. w...,_ to c~ an •sertlon .·.~ J~tt.~ tt. .· sy~t•m ~·• thl lin" 

Mtw•n the~- ~rtlon:~ ~ ~ ~- Th!m:~,_-~tM).~~ ~f;r .all llnkl,,s~1~~i.'f 
from the GIVEN node, tUrkins the ....,.tionl that ... sttH v~1.~. ~ ....,.t.IOM. that ere 

~ ~·~··: ~ > ':'~;<;;_'.,\~L··~:··,: ,• ~:r-,; • .'~ t;;,fJi1,'~-~~\i • 

not marMd are removed from the det1 b ... · Thou f.ats thlt remein .,. 1u1rantHd to be 
' 

valid. The fsts thlt h1Ye been removed •• slYed in 1 tpeciel area. Those f sts th1t •• 

considered valid we slid to be in, while those th•t tMwe ~!nemoved •• said to be out. 

In comparir11 ·Stiff men Ind Sulsmln'• IPPf'OICh to the tpprOICh UMd in the OWL 

D11ihlff1 Advisor, It lhouid be painted out t~t .~~ a ~,ft,t,.system, whl~ tht Dlaitllis. 

Advisor is 1 procedurll system. This clfference· in bllic systM desian is refr.cted In the 

updatina stratea• e1eh 1y1tem UMS. There ••• however, ..... interntins comparisoM to 

be mede between the two. 

After the fild aarb.P ~tor his a..n· n1t,··a:11·:trM to uw• •mticF••tlc•dn 

....... new concfmfoN, Md.~ 'Of the or'diJ;:>ttf·'WNCtf tM·1MalnM ......... ~..,.. 

Miic:te. It Is riOt jiosiitili tO dO this in the '<Ml Qlllhllls 'llilwlsor: ,..;. and 1t r.·f*Sible to;-...
• t•w 1ltU1tions (dMcnbecr b9kM) In -'*h ..._,....,~·iwhlch were not affttcted by • 

thanP woutct· w· UftMC9s.arfty ··~. Howewr, · tM r..S.ll· can :uu .. rttons 

Independently of the order In ~'1hey'nre COfnlMe\I it ht ift· ..... U. .... tfen U.t 

the order of comput1tlon cfOes nOt Mlttet." AftftlWt tNi ~-...- NY ·t.11· veliff· for rule

blled systems oper1tlna In the world of circuits thlt a IMtyzes, It Is not alweys valid in a 

procedurll system. For extmple, the vllue of the body stores pll in the Dialtali1 Advisor is 

very rnuch depenct.nt on its rel1tlonahip to the or-.r of eotnpUt1tlon of other steps. The OWL 

Diait•lis Advisor cen model these relltlonships throuah use of the environment list. 

19. This phMe is very aimll1r In concept to the rurk phlM used by the LISP s•b .. • 
collector. For thlt rfflOn, StllhMn end Sunmen refer to thla routine • the f1et ,...,... 
collector. 

20. ND such lltullk>nl hlYe, to my knowledp, ever CON up in the Diaitalil Advisor. 
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TMt is, ttw proar'8111 ...... I cllC1alan .t po6nt Y, ... 1111 ...... ,..,,~'"''}t ~ 

te_,ftlul,~•fU..,....... x.,... ..,.., ... ,,.._, .. ,J~""*,...·:~ •!.,""9d the 

·.·•••rr••·•* --~---~--c•t -.1tW ~1"-!C!;tp_ •• ,,.~,Y#I-.,":~ 
!1aN1•:b .. Hl•laft • Y .. ;.U!till w..--1 ~ IJl!t, ~n1fe:~,. "' - ~h 

we to.tie --- ·Lat .. _,.,...,,_...., .. :...,,llP ........ :~,;-11J)·~ ~•---~·X ... is 

Mt.._.._lt.}(n.,,_..,.,,i.•...,~:J.-·~fUIJ-~_,f,.~.•~~ 

_,Jllf .._iri9tt·llr-"L .... ~ .............. ,,-..,~ ~~-~:~ 

.·,:..,.: 

!' 

·•,$_ 
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Aa• auppoee thet the first time ~ section w• ·~ the left ~~. ~ ·t#91\ .• tt-t 
i 

now •¥.,. ... ,,_been.._...,.. .thlt•lN ttw _...,-:V.~a.r~ wMf.;._,,xecuted. 

AllOc 1upp•1• thet 0. fwacU.;~ X .. Jt .... f.olfcU•V: ltw ....... ~ilble. ., h 

aysteM ....-.. .._ rilht ~the v...,. fl X ......,.,._Jtt..firtl-:fUC=UllCM' ...... 

unav ....... to it,.-. it --~:1-., ta.-..-.. ...... ----~.hl.tc;w.m.a 
~ .... U. fr....-nt.aolhlli~~,.-~ilta...,..,,,.,Qy r•-..~ 

Whit. ·~ be -.,_,, .... this! ~ :lt • f • ; .... to ,~ some IOI'~. of 

~.~to. h fllPt;~ cqt~,iof a~ ~··IP.~ ... ~ t-...... of 
i 
' 

the ............... _. ... ,,_.~ ntilht ha-china .. I ~iJhl..,... i,:·~ nQ.r . 
. ftrst. U. •i"""ioN ~ ~··lr'tl, r~ttively nr-., 'fMr· MY-. ~ ~r.S. In pw 
n&.lt A.1..1.-.al ' _ . -~• . ......- . ~Jt. ~........,.-WOWdi~ to.t,e ... ":~ ... ao 

that the hoped for 1-'ns in speed! miaht not 11t1terialize. It is probebly better to ~~ • •• 

tmOUnt of •ur."'*911111')'"' r~1tion to tlke place than 10 to .,..t lenlths to eliminate It. 



~-.. 
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4.7 c..r.nt Pwfeilr- _. PHllible ........ •••nl• 
'J 

Althoulh no forlllll lntllysi1 of the updatfna llforfh! hes been attemptM,. it i1 possible 

to ~ibe quafftatively .-. of the pertor....,a ~ In pr01r ... which have 
. - ,,. ' : !~ 4 ;_ ' ;., 

many inter........ between tteps, tM'· blelteu. Aclvitor9s uiMletinl scheme la often 

slower then the r~1tlen approach. The llowMll ii ._ to ttw feet that when 1 vlrieble 

· chq• in 1 hichly intercorw-..ted "°""" 1MftY ........ be re ...cuted. The proe... of 

IMertina events in the upcWa llat, f~ splice ,,...., .. so. forth lcldl 1 ccnidereble 
\'. ~ - ~ N:-.\~ ,~·r ' 

overhead to the interpreter. EWft thouah fewer ...,. ere ,. ••cuted, ttw feet thet eech one 

tlkea lonpr r•ulh In llower COMpUtlUanl. Fortunetety. the Ollit.U. AdYitor is relatively 

sp.-ty·lfttwconnected. 

AnDl,_. pot...tial tw0M1nt· "*' tN ......... tdillia IMetMe the i ........... ,t ht. 

There la • .,,..... tht1 .. ..,..._ ··-/---- .. ..,., ............... :. 

· vaiillbte ·wilt'' tafut en lht•rtllly ·4ane tllM Ii • .....,.•e• .. ._ ...... ,....,u. To 

I~ perforlMftlCet ...,.Int..., eould Ullf'tttit'.firlt·;.••n"_., .. ret••~11t.et • 

v1rilbht • • v.._. • ·wtwWl'llllllt*s ctlrl'eftt··~<•• ._,.,._ *'-'Mt ,_"ll• in 

•upt1atllble"' IRCdt). IJWHll· ....... tUtulloft ., .. i ......... "" ~ cell •WOUid be 

..__, to:-.wtuei. "-'vtrt• tlhUlh the -.'Mfiillft'litt'WtMikt'titlf·M~MlfntalNld··to 

lltow ·updattna. Durlflt•;_,..., ""~; •. ....,.. .... ..,,~......., 
but thl vW. C9ffl of'chiMilad v ....... WOdht' a.·:lltwWV'ftftitf' .......,:,...... 'V...._ · ·fNa 

epptOach ~ h' ..... of MliltfUf• ...... " .......... , .... .._...,.:,.ot -
,, .''.;. -

22. "Rk ......... " ......,. to ...... thilt' .... ift·~........,. ......... : ... 
·~,......... ln_h ........... .._,....,,, .• _. • ..,f.i~1~"•t 

·. exchllhW)t·W .... .._. .•• thbttfaif'Wf'-IMllliMDfl._ :><.~l:·:•ti . . . ·! .· ·, 

-- -----·----



i' '"'' :~· : 

:1,,·.! L-~~-.' ,. ~··,,.·L, :· , -,. .r • ,.· .}. ~ • ; 

Since tt. update procea re-necut• only tJsniftclnt ,.,., ft la quite wy to provlc9 

the mer with a conciM expa.netlon of the updlte. An ~ le. PnMd to all tt. 1tep1 

nt-encuted dUrq the ..-•• .0 that flnc:lirlc the f1!llll..aa1' • ~-f.l 

The sy1t91n cM u.. tt. routines fOr explainins events delCriHd in et.pter 3 with J..-t 
., 

•few ohanps '41 •• ~9f·~~et+Qatn., _..."Jlqa,8N41~~ at,certlln 

..... ,....,, .. the .-.. .................... --:~-·1'dr#•t ... ~ 

... , ............................ --~1% ......... ,~5'1W,a~J~.~ ... "' 

edllitltft; if.t ..... .-il6oM ~ Vtrf ... ""~~.Af*~~· ~/tYK~ 

-----~- ---

................ ft""~'•"" ..... ,:1 .... ~··:·;~~~.;~ • 

OOMP••· ........ ~ th9·.aw-•:._ ... , .... ·~,.~ •1~,1";\;~~ .. Jh!lr. 

system comper• ..... .-.,lttt..~., ........ Cl@ .. _..~~ to.,,,, 
... it --- ,.,....,.. ....... ~~.;~;:"9li~ ....... most 

Nor..,aw, tht ......... ~pt,M -----~~.;!.~~'·'.'~i! tl)e 

pr~· ~t ,tha ·~ .... ,.,_,.,.. JIJie.sl~ --~,P!'S:f~l" ""'f ¥\~d·~·~· 

it In:~ CO\I,. ot ~\.IPd...,,-.,~~:!i~:r~-· tp.~,>r_,:I~"-!"'~ tt-
_.. .... not now 14t.t• p....., .-.-1~.~J•.~i~•:i~ t~.~~ of 

.U.v• .... hav!.-.n~ · ·:~1 -:'' ·• 

•• ~ the !~ ..,...~•, .....,Jt ~.Oil! .,,~~:,*"' ,f.!"':•;:~~'IT!~ 

Mer~ly r~ns U.., . .-. .. ;~ . ...,.., U\ ...... •~1ft~.P~~~ ~sj~ 14-

.. atr~of thp ..... ;.·~···:·~ Ftr,~,~,,,~.t~~~~J~r•>;•t~ 

...... ~ .. it· ••••. of .~--....,,u.. °"'....., ~ ..... J'"' ~ ~·p~·"' 

.... ",.__,._.. ot,,...,a.'Pf ~:" ... '"""·.,•·•i·• fMP,,91 tlW:·• -.~ - • • c • • 4'~ . . - .. 

-----. -- -~-----------~-- ·-- ·-----
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A very .. able c..-Uity .fQ,t.~ ex~t~,fr*"' ~,,~tem 11 the.,~~~~.to 
\ 

explain it1 rellOAina .,,_.. .... !J!tf« ... ~ •. ~ .• .,~ .~if tbe1uter ~~ 

w•hhMelf .. tttat tt. ~- -..,.,...,..."~ ........ ~.in.1"1C>ft8ble 

conduaionl. Art ••Jtl•'°' 1'tkw•, NY',.,_ •. ,ViikJ ....... t,ol. Fi,,..&lv,. it. can be 

very useful in ·debuainl tw proltlM IQIMina ,,_..,._ --· . 

The OWL Diaftalil ~·an ..... i• &Wilf\ctt.,pr_.,.e1 lt .. -.a "1CI tbe.~tiqM 

they MM. It. CM 8"° elC .... how itf " ....... , ..... , •. _. lf).eddttJon, the.~~ 

..._. the user. to chtnp _,...._.. bit--• '"°'' te .. ,._,. -.u. effect • ltMt 

rec0111MNlllioM. ,..._.._lty tm ..a• The Mv•.,. _..,. _...... ••tnltlon 9f 

the ....,..._ .Vttro.dUceid· tiy, a c"-le:in -1n '"..,,."' JM,••IJMiorll .,... , . .,...~ clrectty 

from n. code It necut... :rt. Advisor itt.W_...ed ia e ..,Rlf u.,t; eta..l• .te . ....., .the 

.............. c•clehlliat .... llaYe·of .. ittlia,ttllfw.;;lht'.•,...a:._t, ..... _to 

replem phyeidw, ratWr, ltt. d1t.,_. to allilMl'llltit\ ......... Alilhlft. -

5.1 Fwther Re1e81'Ch 

The CML Di1it81il AdYilor can be extendld in 1 nutnber of wayL 
• • • ·;..- > 

It still reMillns to be determined how adequate the expttnationl ere tt.t ti• Di1tt•i• 

Advisor prov~. The limited experience we ~ heel In c1eMon.tretl ... the proar~ to 

doctors and Medical 1tudent~ indicat• thtt h~ i-pnerally find . the" expt~tlona 
understandable, but tt.y ere occ•ionaffY confUled by some of the terms it employs. A 

ctinlcel triel i• planned in ttw near futwe which lhould provtde .._ Mtwer to ttn question. 



n.· dlftlut•:titM . .....,,.., ... ;;; .. , ...... -tW4 ... ;,..-~-. ..... ~-·••f·~ 
the mer. It woUld M pod if U. Dltftllil ........ _., ..._ We eccount a ...,._ 

·~ ........... Wflltt···culllwt8111~J-b1illliti!'·' -~·-•••:r•, .. ,·~ .. 
........ 'tot a 1uili*ll lltiAl1lflllittf''WlillllhWtillus W•i11111ll'P•· ': ·. ·'.,, 

'fflM'Olllhlll .,. . ....,., ......... lffti.1_, ................. ~. 
qu1itlofta•ffill··fl.·tlillitrt1ta"'*'·•-••rih••a-•t1lf11•U1t--•*-Mn 

three ....... For tt. lnm1ll• .....,'•rdl•W•w•••--u .. U"*ldw:·•·-
•h·11111M ln'Ml'CINfl}".._.1'W,1JWl»,....1 1fill• ~IMliln on a· 

...,.;._ .... ...,._.., ........ ....._. ••. ...,._. .-.• kfllt• ~ •• ,... ... ._rw 
·.e,.-. :PIMly,_. _.., ...... , ... .._ .. .,.,, ... .,. ... , .. , 11111:1•::•• 11••••1111• 
-" ~ ·ift •1.W•••·-... .....,,., .. ;_ .. ,, •• II• •11•Ml1tL1' -.~;:.. .• ~ · 

·-·awrMt·.,..... 1 ••111trhpt•1•11:a~..._-._. .. _. ........ ,., It'. 

1.t--••--............. ..,tU ......... i ............... 11111111;,:;-. 

·~-rein '•liifl~•11Ut1'llidl.J••twd1Wtliiiclllf'llil t UIJ& Alll I ll ... wtllt saHI ':tMI 

Meow 3.7, but•~...._.,,.,,,.,.••·--••• ••u:1.,••tra1-... _....tlY 
fi1ure to ... d ..... )'9t h a,;•111 tMuld ...... d LJhln thlt. ft ii p111•• thlt t .... 

..,aanatlOnl could be ·prayf • It ·tty ........................ of a ._.II •rMte ......-. 
' . . <;.,, ;•,'1t''• .. ;' ,t'.·' "·: . :~ 

Currently, h·-11• oan . ..,111rt why it ,.,.,mad .~,.11• ctlon. A •clCll...., 

miaht aid it in .... _. .... tM _,.11111NdilM ••dlolb - . .wt ~ r. If thl 
: ·-;~·.· .. , ' -. : ··.: '. $/\;·f~~·-1·~1:t1'; \Q 'l<t.J .~ .. _·.,'. ~.- .,,-~i-·· i;:'~ ?(.~ · . ...... ... ..... ,._.,.Iv ....... the .......... - ..... - It to ... with ""' 

:<1'~):· ,_;_ ;·· ; ~,, · .• ~. -~~:-~:!!-rt:~'t ~ f"lC .. ) .)~~l~··<~ .. J~ '.1':::S:~~$(2 .)1$~-·1'"~;, · . .:·{·; 

situatlonl. The cwr.t prop• ii quite rjpl _. wt ... wltt •dttol• thet were not 
-", ,7! -: >: ; '.:-:':-:·,.;; .··-. ~'1;··!~~ .. -\ .·.,/~ b~·.('1,i:·_,( .?>.' ~d ·,_ t~.d-u, ~ 

ent1c:lpetecl when the JWOll"• ... written. ... ., - ..... --~ .... by C.e...11(~ 7) 
~:,;. -.~~.. >•. ; ~ :"•; ' .;:i - '~i .·)H"' _;. t:.:-.;i{';; ,!' ~ ~,.'f ' ... S,tf' '.. I ,..'. ..... ,;.. ._ "; ::.:"·~ 

·. --~., ~·; - . , "• 

-~ . 



12. Owls Rs AppHcationa of Meta level Mc>wledp to tt. COMtructlon, IMlinteNnce Md uee of 1.,... 8'nowleclp b-. SAIL AIM-m, 1976 . 
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