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                             ABSTRACT

     McESE -  McMast er  Exper t  Syst em Envi r onment  i s a sof t war e 
     t ool   desi gned  t o hel p cr eat e  pr obl em- speci f i c  shel l s 
     wi t h  i mpr eci se and i ncompl et e knowl edge,   and f ast   and 
     compact   exper t   syst ems appl i cat i ons  i n  a  par t i cul ar  
     pr ogr ammi ng  l anguage.   Thi s i s achi eved by  " ext endi ng"  
     t he pr ogr ammi ng l anguage wi t h a set  of  commands al l owi ng 
     communi cat i on  wi t h  McESE  knowl edge  bases  and  McESE 
     speci al   sof t war e ( see [ FB] ,   or  [ FB1] ) .   I n t hi s  paper  
     i mpl ement at i onal  det ai l s of  Fr anzLI SP ext ensi on  ( cal l ed 
     McESE- Fr anzLI SP)  ar e pr esent ed and di scussed.

( 1)   I NTRODUCTI ON.

     As  descr i bed  i n  [ FB]  and [ FB1] ,   McESE  i s  a  pr ogr ammi ng 
envi r onment   f or   bui l di ng of  exper t  syst ems.   I t s  mai n  f eat ur es 
i ncl ude t he abi l i t y t o speci f y t he way of  handl i ng uncer t ai nt y f or  
t he whol e knowl edge base,   or  f or  each r ul e separ at el y,  t o ut i l i ze 
compi l ed  r ul e- f or m knowl edge bases f or  f ast   i nf er r i ng,   and  t he 
abi l i t y  t o  bui l d t he exper t  syst em i n a  par t i cul ar   pr ogr ammi ng 
l anguage.   The  sof t war e  of  McESE i s wr i t t en i n  t he  pr ogr ammi ng 
l anguage  C  f or   t wo r easons;   compact  code t hat   l eads  t o  f ast  
execut i on,   and  t he  abi l i t y  t o pr ogr am  i n  C  l ow- l evel   t asks 
ef f i c i ent l y  enough.   I n t hi s paper  t he ext ensi on of  Fr anzLI SP  i s 
descr i bed and di scussed.   Fr om now on we may use t er m l i sp i nst ead 
of  Fr anzLI SP f or  t he sake of  br evi t y.

     The t ask of  ext endi ng Fr anzLI SP t o McESE- Fr anzLI SP consi st ed 
of   t wo maj or  t asks:   

  -   t o  make t he sof t war e of  McESE wr i t t en i n C an i nt egr al   par t  
     of   t he  l i sp syst em wi t h  suf f i c i ent   communi cat i on  bet ween 
     McESE  sof t war e and l i sp syst em wi t hout  di st ur bi ng  t he  l i sp 
     syst em t oo much and wi t hout  a need of  ext ensi ve r e- wr i t i ng of  
     t he exi st i ng McESE sof t war e.   I t  must  be ensur ed t hat  any  of  
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     t he C f unct i ons of  McESE r equi r ed can be i nvoked f r om  wi t hi n 
     l i sp,   and conver sel y,   any l i sp f unct i on,   be i t  bui l t - i n or  
     user  def i ned,   i nt er pr et ed or  compi l ed,   can be i nvoked  f r om 
     wi t hi n t he C f unct i ons;

  -   t o  make  t he non- l i sp dat a st r uct ur e of   compi l ed  knowl edge 
     base ( we shal l  cal l  i t  knowl edge t r ee i n accor dance wi t h [ FB]  
     and  [ FB1] )  an i nt egr al  par t  of  l i sp syst em  accessi bl e  f r om 
     wi t hi n l i sp,   but  pr ot ect ed f r om l i sp' s gar bage col l ect or   as 
     l ong as needed.

     Of  cour se,   t her e wer e some ot her  pr obl ems t o be r esol ved  as 
wel l ,  e. g.  how t o si mpl i f y i nvocat i on of  McESE,  how t o pr ot ect  t he 
component s of  McESE f r om t he user  and so on.

( 2)   HOW TO MAKE McESE SOFTWARE AN I NTEGRAL PART OF Fr anzLI SP.

     Si nce  t he ker nel  of  Fr anzLI SP i n UNI X i s wr i t t en i n  C,   t he 
maj or   l i sp  f unct i on  eval  can be di r ect l y  i nvoked  f r om  any  C 
pr ogr am  l oaded i nt o t he l i sp syst em.   To speed up t he l oadi ng  of  
McESE  sof t war e i nt o t he l i sp syst em,   t he whol e McESE  syst em  i s 
f i r st  compi l ed as a si ngl e sour ce f i l e,   and t hen l oaded i nt o  t he 
l i sp  syst em  usi ng l i sp bui l t - i n f unct i on cf asl .   cf asl   i n  f act  
wor ks  as a dynami c on- l i ne l oader  and so onl y one l i nki ng t o  t he 
l i sp  syst em i s necessar y ( t he r equi r ed C f unct i ons may be  l oaded 
one  at  a t i me,   but  t hen many l i nki ngs ar e r equi r ed sl owi ng  down 
t he whol e pr ocedur e) .   The i ndi vi dual  C f unct i ons needed ar e  t hen 
made avai l abl e t o t he l i sp syst em ( i n f act  made i nt o l i sp obj ect s)  
usi ng l i sp bui l t - i n f unct i on get addr ess:

( cf asl  ' / u0/ r sch/ mcese/ l i sp/ mceses. o ' _compi l er  ' f __100 " c- f unct i on" )
( get addr ess ' _get si zekbt r ee ' f __101 " c- f unct i on" )
( get addr ess ' _l oadkbt r ee ' f __102 " c- f unct i on" )
.
.
.
( get addr ess ' _hel pcop ' f __118 " c- f unct i on" )

     Any  of   t he  speci f i ed  C  f unct i on   ( e. g.    compi l er ,    or  
get si zekbt r ee)  ar e now i nt egr al  par t  of  t he l i sp syst em and can be 
i nvoked f r om wi t hi n any l i sp f unct i on ( e. g.   compi l er  i s known  i n 
t he  l i sp  syst em  as f __100,   whi l e  get si zekbt r ee  i s  known  as 
f __101) .  The val ues t hey r et ur ned ar e f or mat t ed by t he l i sp syst em 
i nt o l i sp val ues.

     A  mor e compl i cat ed pr obl em was t he pr obl em of  i nvocat i on  of  
ar bi t r ar y l i sp f unct i ons f r om wi t hi n C f unct i ons.  

     Fi r st ,  t her e was t he need of  i nvocat i on of  cvpf ' s ( wr i t t en i n 
l i sp)  f r om wi t hi n t he i nf er ence engi ne ( wr i t t en i n C) .  Cvpf ' s must  
have f l onum ar gument s,  and must  r et ur n a f l onum ( see [ FB] ,  [ FB1] ) .
A  speci al   C f unct i on i nvoke1 pr ovi des t he  ser vi ce.   When  McESE 
syst em  i s l oaded i nt o t he l i sp syst em,   a gl obal  symbol   f __1  i s 
bound  t o t he l i st  ( eval  ( f ake addr 0) )  wher e addr 0 i s t he  addr ess 
of  l i sp f unct i on f __12.   The C f unct i on i nvoke1 i s passed f __1  as 
an ar gument ,   i nvoke1 eval uat es f __1 usi ng eval ,   and t hat  i nvokes 
f __12 whi ch cr eat es and r et ur ns a l i st
( eval   ( l i st   ( f ake addr 1)  f l onum . . .   f l onum) )  back  t o  i nvoke1.  
i nvoke1  pops  f r om a speci al  st ack addr ess of   t he  desi r ed  l i ps 
f unct i on and i nser t s i t  i nt o t he l i st  as addr 1,   t hen i t  pops f r om 
t he speci al  st ack one be one al l  ( f l onum,   and hence doubl e i n  C)  
ar gument s  and  i nser t s t hem i nt o t he l i st   i nst ead  of   f l onum' s.  
Fi nal l y,   i nvoke1 t er mi nat es t he l i st  wher e needed.   The l ast  st ep 
i nvol ves eval uat i ng t he l i st  usi ng eval ,  whi ch i n f act  i nvokes t he 
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r equi r ed l i sp f unct i on wi t h t he speci f i ed ar gument s.  The r esul t  of  
t he i nvocat i on ( agai n a f l onum,  and so doubl e i n C)  i s r et ur ned t o 
i nvoke1.   When a l i sp f unct i on i s t o be i nvoked f r om a C f unct i on,  
t he  addr ess of  t hat  f unct i on and i t s ar gument s ar e pushed on  t he 
speci al   st ack,   and  i nvoke1( f __1)  i s cal l ed,   i nvoke1  i n  t ur ns 
i nvokes t he r equi r ed l i sp f unct i on ( as descr i bed above)  and passes 
t he val ue r et ur ned by t he l i sp f unct i on i nt o t he C f unct i on.

     Second,  t her e was t he need of  i nvocat i on of  pr edi cat e ser vi ce 
pr ocedur es  ( wr i t t en  i n l i sp)  f r om wi t hi n  t he  i nf er ence  engi ne 
( wr i t t en  i n  C) .    Pr edi cat e  ser vi ce  pr ocedur es  may  have  any 
ar gument s,  but  must  r et ur n a f l onum ( see [ FB] ,  [ FB1] ) .  A speci al  C 
f unct i on i nvoke3 pr ovi des t he ser vi ce.  When McESE syst em i s l oaded 
i nt o  t he l i sp syst em,   a gl obal  symbol  f __3 i s bound t o t he  l i st  
( eval   ( f ake addr 0) )  wher e addr 0 i s t he addr ess of   l i sp  f unct i on 
f __32.   The  C  f unct i on i nvoke3 i s passed f __3  as  an  ar gument ,  
i nvoke3  eval uat es f __3 usi ng eval ,   and t hat  i nvokes f __32  whi ch 
cr eat es  and r et ur ns a l i st
( eval   ( l i st  ( f ake addr 1)  ( f ake addr )  . . .   ( f ake addr ) ) )   back  t o 
i nvoke3.   i nvoke3 pops f r om a speci al  st ack addr ess of  t he desi r ed 
l i ps f unct i on and i nser t s i t  i nt o t he l i st  as addr 1,   t hen i t  pops 
f r om  t he speci al  st ack one be one addr esses of  al l  ar gument s  and 
i nser t s  t hem i nt o t he l i st  i nst ead of   addr ' s.   Fi nal l y,   i nvoke3 
t er mi nat es  t he  l i st   wher e  needed.    The  l ast   st ep   i nvol ves 
eval uat i ng t he l i st  usi ng eval ,  whi ch i n f act  i nvokes t he r equi r ed 
l i sp  f unct i on  wi t h t he speci f i ed ar gument s.   The r esul t   of   t he 
i nvocat i on ( a f l onum,   and so doubl e i n C)  i s r et ur ned t o i nvoke3.   
When  a  l i sp f unct i on i s t o be i nvoked f r om  a  C  f unct i on,   t he 
addr ess  of   t hat   f unct i on and i t s ar gument s ar e  pushed  on  t he 
speci al   st ack,   and  i nvoke3( f __3)  i s cal l ed,   i nvoke3  i n  t ur ns 
i nvokes t he r equi r ed l i sp f unct i on ( as descr i bed above)  and passes 
t he val ue r et ur ned by t he l i sp f unct i on i nt o t he C f unct i on.

     Thi r d,   t he  expl anat i on component  of  McESE i nf er ence  engi ne 
r equi r ed  t o obt ai n i n t he f or m of  a C st r i ng t he l i sp pr i nt   f or m 
of   obj ect s used f or  t he par t i cul ar  i nf er ence ( see  [ FB] ,   [ FB1] ) .  
i nvoke7 pr ovi des t he ser vi ce.  When McESE syst em i s l oaded i nt o t he 
l i sp syst em a gl obal  symbol  f __7 i s bound t o t he l i st
( get _pname ( maknam ( expl ode ( f ake addr ) ) ) ) ) ) ,   i nvoke7( f __7)   pops 
t he  addr ess of  t he obj ect  f r om a speci al  st ack,   t hen usi ng  eval  
eval uat es f __7 whi ch r et ur ns t he desi r ed st r i ng.

     Any  ot her   communi cat i on bet ween l i sp  and  McESE  pr ogr ams,  
e. g.  as i n mcese: open f unct i on wher e t he l i sp code pr ovi des t o t he 
C  code  addr esses  of   r equi r ed  cvpf ' s  and  pr edi cat e   ser vi ce 
pr ocedur es,  i s f aci l i t at e be l i st  cr eat ed and i nt er ned i n t he l i sp 
syst em,   passed t o t he C coded,  and ei t her  used or  modi f i ed by t he 
C  code  and t hen passed back t o t he l i sp  syst em.   Thi s  k i nd  of  
communi cat i on al l ows t he f ul l  r ange necessar y and does not  i nt r ude 
upon  l i sp  at   al l .   Gi ven t he f act  t hat   Fr anzLI SP' s  ker nel   i s 
wr i t t en i n C,   had mor e t echni cal  and i mpl ement at i onal  det ai l s  of  
Fr anzLI SP  been avai l abl e,   we coul d have modi f i ed our  C  code  t o 
ext end  t he or i gi nal  ker nel  di r ect l y.   Thi s appr oach di d not   seem 
appr opr i at e f or  t he act ual  di f f er ent  i mpl ement at i ons on  di f f er ent  
machi nes may di f f er ,   and f or  t o much of  i nt r usi on t o t he  syst em.  
The means we opt ed f or  i nst ead do sl ow t he execut i on a bi t   ( whi ch 
i s  not  of  such a cr uci al  i mpor t ance gi ven t he sl ow  execut i on  of  
l i sp i n gener al )  but  al l ow f or  ext ensi on of  l i sp i ndependent   f r om 
t he i mpl ement at i onal  det ai l s of  Fr anzLI SP' s ker nel .

( 3)   HOW TO MAKE McESE COMPI LED KNOWLEDGE BASES PART OF Fr anzLI SP.

     When  McESE  compi l er  par ses and compi l es a RSET  ( see  [ FB] ,  
[ FB1] ) ,   i t  al l  t akes pl ace wi t hi n a si ngl e cal l  of  t he C f unct i on 
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compi l er .   Thus al l  space r equi r ed i s " mal l oced"  i n t he C  pr ogr am 
and t he whol e knowl edge t r ee bui l t  t her e.   When  f i ni sh,   compi l er  
r ecor ds  t he  knowl edge t r ee i n a di sk f i l e.   The  space  used  i s 
" f r eed"  and cont r ol  r et ur ned back t o t he l i sp syst em.   Thi s  poses 
no  pr obl ems  as  f ar  as memor y  management .   A  mor e  compl i cat ed 
si t uat i on ar i ses when t hi s compi l ed knowl edge t r ee i s t o be l oaded 
t o mai n memor y f r om di sk.   I t  must  st ay i n t he l i sp syst em as l ong 
as  t he  user  desi r es whi l e some ot her  C and  l i sp  f unct i ons  ar e 
execut ed.   Si nce  t he  gar bage col l ect or  of  Fr anzLI SP  i s  i nvoked 
aut omat i cal l y when t he syst em has not  enough memor y avai l abl e,  t he 
knowl edge  t r ee  must  be pr ot ect ed agai nst  i t .   I t   must   al so  be 
pr ot ect ed  agai nst  i nt r usi on by any ot her  f unct i on of  t he  syst em.  
On t op of  i t ,   when t he user  does not  need t he knowl edge t r ee  any 
l onger ,   t he memor y i t  t akes must  be made avai l abl e t o t he  syst em 
agai n.    These  r equi r ement s  wer e  sat i sf i ed  by  " st or i ng"    t he 
knowl edge t r ee wi t hi n a l i sp dat a st r uct ur e,   so- cal l ed  i mmedi at e 
vect or .   The  C  code f or  l oader  had t o be  al t er ed  sl i ght l y  and 
par t i t i oned   i nt o  t wo  separ at e  f unct i ons.    The   f i r st    one,  
get si zekbt r ee,   r et ur ns  t o  t he  l i sp  syst em  t he  si ze  of   t he 
knowl edge  t r ee  t o be l oaded ( t hi s i nf or mat i on i s st or ed  i n  t he 
di sk  f i l e cont ai ni ng t he knowl edge t r ee) .   Then t he  l i sp  syst em 
cr eat es  an i mmedi at e vect or  of  t he r equi r ed si ze and bi nds i t   t o 
r set i d  ( r set   i d) .   The addr ess of  t he i mmedi at e vect or   i s  t hen 
passed  t o  t he  C pr ogr am whi ch l oads t he  knowl edge  t r ee  t her e 
absol ut i z i ng  al l   addr ess l i nks i n t he t r ee  ( see  [ FB] ,   [ FB1] ) .  
Si nce  i mmedi at e vect or s car r y bi nar y dat a,   t her e i s  no  pr obl em 
wi t h  t he  " cont ent s"  bei ng t he knowl edge t r ee.   As l ong  as  t hi s 
i mmedi at e vect or  i s bound t o t he r set i d,   t he syst ems consi der s i t  
act i ve  and  hence i t  i s pr ot ect ed f r om t he gar bage  col l ect or   as 
wel l  as al l  l i sp f unct i ons.   Si nce t he r set i d symbol i c name i s  of  
t he  f or m  f __RSETI D#   ( #  st ands  f or   a  number ) ,   and  symbol s 
begi nni ng wi t h f __ ar e not  avai l abl e t o t he user ,   t he  l i kel i hood 
of  t he user  i nt r udi ng upon t he knowl edge t r ee i s r at her   s l i m,   as 
he has no knowl edge of  t he addr ess of  t he i mmedi at e vect or .  On t he 
ot her   hand,   when t he knowl edge t r ee i s unl oaded,   t he r set i d  i s 
unbound  ( and r emoved f r om obl i st ) ,   and so t he  i mmedi at e  vect or  
st or i ng t he knowl edge t r ee i s not  consi der ed act i ve by t he  syst em 
and hence i t  i s f or  gr abs by gar bage col l ect or .   Fr om t he poi nt  of  
v i ew  of   t he  i nf er ence  engi ne and  ot her   component s  of   McESE 
accessi ng  t he  knowl edge  t r ee,   al l  t hey need  t o  know  i s  t he 
begi nni ng  of  t he t r ee and cor r ect  addr ess l i nks wi t hi n t he  t r ee.  
Thus  t he  f act  t hat  t he knowl edge t r ee i s i nsi de  a  l i sp  obj ect  
mat t er s not  t o t hem.

( 4)   McESE- Fr anzLI SP SYSTEM BEHAVI OUR.
  
     To  i nvoke  mcese syst em,   f i r st  i nvoke Fr anzLI SP  f r om  UNI X 
l evel  by t ypi ng l i sp' .   When i n t he Fr anzLI SP syst em,   l oad i n t he 
mcese syst em by t ypi ng ( l oad ' mcese) .   I n a f ew seconds t he syst em 
i s l oaded and mcese pr ompt   mcese>>  wi l l  occur :

maccs 1 > l i sp
Fr anz Li sp,  Opus 38. 92
- > ( l oad ' mcese)
[ l oad / usr / l i b/ l i sp/ mcese]
[ l oad / u0/ r sch/ mcese/ l i sp/ mcese. l ]
[ f asl  / u0/ r sch/ mcese/ l i sp/ mcese1. o]
[ f asl  / u0/ r sch/ mcese/ l i sp/ mcese2. o]
/ usr / l i b/ l i sp/ nl d - N - x - A / usr / ucb/ l i sp - T b3a00 / u0/ r sch/ mcese/
l i sp/ mceses. o - e _compi l er  - o / t mp/ Li 27513. 0  - l c
[ McESE- Fr anzLi sp ver si on 1. 3 -  1988 l oaded]

* * *  mcese:  pl ease,  do not  use symbol s cont ai ni ng f __
           ( such names ar e r eser ved f or  mcese syst em)
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* * *  mcese:  pl ease,  do not  put  f i l es wi t h names mcese,  mcese. l
           and mcese. o i n your  di r ect or y ( t hese ar e l oad f i l es
           f or  mcese syst em)

mcese>>

     To  make  t he l oadi ng of  McESE as  si mpl e  as  possi bl e,   t he 
def aul t  di r ect or y / usr / l i b/ l i sp i s used:   t he f i l e  mcese consi st s 
of  a si ngl e l oad i nst r uct i on speci f y i ng what  shoul d be l oaded  and 
wher e i t  i s.   Thus t he f i l e / u0/ r sch/ mcese/ l i sp/ mcese. l  i s l oaded.  
I t  cont ai ns def i ni t i on of  t he new t op l evel  and so i s not  compi l ed 
( when compi l ed i t  caused some er r at i c t r oubl es) .   I t  al so cont ai ns 
l oad i nst r uct i ons f or  / u0/ r sch/ mcese/ l i sp/ mcese1. o f i l e,   whi ch i s 
f i l e  wi t h  al l  l i sp f unct i ons of  t he McESE  syst em  ( t hey  mai nl y 
consi st s of  l i sp code sur r oundi ng C f unct i ons checki ng cor r ect ness 
of  ar gument s and i nt er pr et i ng t he r esul t s) .   For  f ast er   execut i on 
t hese  ar e  compi l ed.   I t   i s f ol l owed by  l oad  i nst r uct i ons  f or  
/ u0/ r sch/ mcese/ l i sp/ mcese2. o f i l e,   whi ch cont ai ns al l  i nst r uct i on 
f or  l oadi ng McESE C sof t war e i nt o t he syst em.

     At   t hi s  moment   bot h,   Fr anzLI SP and  McESE  f unct i ons  ar e 
f ul l y accessi bl e at  al l  l evel s of  t he syst em.  Thus:

mcese>> ( pl us 2 3)
5
mcese>>

     Si nce  al l  dat a st r uct ur es and f unct i ons of  McESE have  names 
st ar t i ng  wi t h f __,   symbol s ( or  st r i ngs)  cont ai ni ng f __  ar e  not  
avai l abl e t o t he user :

mcese>> f __1

* * *  mcese er r or :  usi ng f or bi dden symbol  f __ 
f __1
mcese>> ( pr i nt  " abc f __wr t " )

* * *  mcese er r or :  usi ng f or bi dden symbol  f __ 
( pr i nt  " abcf __wr t " )

     Ther e ar e,   of  cour se,  ways how t o f ool  t he syst em and get  an 
access t o f __ obj ect s,   but  i t  i s har d t o do so acci dent al l y.  Thi s 
al l   i s achi eved by r edef i ni ng t he t op l evel  of  t he  l i sp  syst em.  
The  new  t op l evel  i ncl udes t he checki ng  f or   f __  symbol s.   The 
syst em  r et ur ns  aut omat i cal l y back t o t hi s t op  l evel   even  f r om 
l ower  l evel s when ( r eset )  i s used.

mcese>> ( mcese: comp ' medr set  ' medr set . comp)
t

The  above  f unct i on  mcese: comp  successf ul l y  compi l ed  ( t    was 
r et ur ned)  r set  cal l ed medr set  and t he compi l ed knowl edge t r ee  was 
st or ed  i n a di sk f i l e cal l ed medr set . comp .   An i nput  t r aci ng  as 
wel l  as supr essi on of  er r or  r ecover y may be speci f i ed.

mcese>> ( mcese: l oad ' medr set . comp)
f __RSETI D0

The  above f unct i on mcese: l oad successf ul l y l oaded  t he  knowl edge 
t r ee  f r om  ' medr set . comp f i l e t o t he l i sp  syst em.   The  r set   i d 
f __RSETI D0 was r et ur ned.

mcese>> ( set q x ( mcese: l ast - l oad) )
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f __RSETI D0

The  above  f unct i on mcese: l ast - l oad r et ur ns r set  i d of   t he  r set  
most  r ecent l y l oaded i nt o t he l i sp syst em.

mcese>> ( mcese: r set i dp x)
t

The above f unct i on mcese: r set i dp t est s i f  i t s ar gument s i s a  r set  
i d of  an act i ve knowl edge t r ee.

The  f ol l owi ng  f unct i on  mcese: di scomp  di scompi l es  t he   l oaded 
knowl edge t r ee,   di spl ays i t  on scr een,  pl us some vi t al  st at i st i cs 
about  t he knowl edge t r ee:

mcese>> ( mcese: di scomp x)

* * *  di scomp:  DI SCOMPI LE of  COMPI LED RSET

r ul e  med1:  
      pai n_i n_t hr oat   & 
      . 9 *  har dshi p_t o_swal l ow  & 
      . 4 *  noi sy_and_mout h_br eat hi ng  & 
      . 6 *  headache  & 
      . 3 *  f ever   & 
      . 3 *  cough 
==>
      sor e_t hr oat  

r ul e  med2:  
      . 8 *  f ever   & 
      . 6 *  headache  & 
      pai n_i n_t hr oat   & 
      . 7 *  har dshi p_t o_swal l ow  & 
      . 6 *  spot t ed_t hr oat   & 
      . 2 *  vomi t i ng  & 
      r ash 
- -  mor e - -
==>
      st r ep_t hr oat _wr ash 

r ul e  med3:  
      . 8 *  f ever   & 
      . 6 *  headache  & 
      pai n_i n_t hr oat   & 
      . 7 *  har dshi p_t o_swal l ow  & 
      . 6 *  spot t ed_t hr oat   & 
      . 2 *  vomi t i ng  & 
      . 3 *  abdomi nal _pai n  & 
      . 8 *  ~r ash 
==>
      st r ep_t hr oat _wor ash 

r ul e  med4:  
      noi sy_and_mout h_br eat hi ng  & 
      pai n_i n_t hr oat   & 
      f ever   & 
      . 8 *  har dshi p_t o_swal l ow  & 
      ~sor e_t hr oat   & 
      ~st r ep_t hr oat _wr ash  & 
      ~st r ep_t hr oat _wor ash 
- -  mor e - -
==>
      t onsi l l i t i s 
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r ul e  med5:  
      st r ep_t hr oat _wr ash  & 
      st r ep_t hr oat _wor ash 
== max ==>
      st r ep_t hr oat  

r ul e  med6:  
      t onsi l l i t i s  & 
      sor e_t hr oat   & 
      st r ep_t hr oat  
== max ==>
      t hr oat _t r oubl e [ >= . 6]

r ul e  med7:  
      ~t hr oat _t r oubl e 
==>
      ot her _di seases 

r ul e  med8:  
      vomi t i ng  & 
- -  mor e - -
      abdomi nal _pai n  & 
      headache 
== f f 1 ==>
      ot her _di seases 

* * *  di scomp:  RSET st at i st i cs f ol l ows:

l evel  0 chai n:
next  pr ed on l evel  0:  pai n_i n_t hr oat  ( addr ess not  know yet )
next  pr ed on l evel  0:  har dshi p_t o_swal l ow ( addr ess not  know yet )
next  pr ed on l evel  0:  noi sy_and_mout h_br eat hi ng ( addr ess not  know yet )
next  pr ed on l evel  0:  headache ( addr ess not  know yet )
next  pr ed on l evel  0:  f ever  ( addr ess not  know yet )
next  pr ed on l evel  0:  cough ( addr ess not  know yet )
next  pr ed on l evel  0:  spot t ed_t hr oat  ( addr ess not  know yet )
next  pr ed on l evel  0:  vomi t i ng ( addr ess not  know yet )
next  pr ed on l evel  0:  r ash ( addr ess not  know yet )
next  pr ed on l evel  0:  abdomi nal _pai n ( addr ess not  know yet )

l evel  1 chai n:
next  pr ed on l evel  1:  sor e_t hr oat
next  pr ed on l evel  1:  st r ep_t hr oat _wr ash
next  pr ed on l evel  1:  st r ep_t hr oat _wor ash
- -  mor e - -

l evel  2 chai n:
next  pr ed on l evel  2:  t onsi l l i t i s
next  pr ed on l evel  2:  st r ep_t hr oat

l evel  3 chai n:
next  pr ed on l evel  3:  t hr oat _t r oubl e

l evel  4 chai n:
next  pr ed on l evel  4:  ot her _di seases

pr ed abdomi nal _pai n:
    occur s i n LHS of  r ul e med3
    occur s i n LHS of  r ul e med8

pr ed cough:
    occur s i n LHS of  r ul e med1
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pr ed f ever :
    occur s i n LHS of  r ul e med1
    occur s i n LHS of  r ul e med2
    occur s i n LHS of  r ul e med3
- -  mor e - -
    occur s i n LHS of  r ul e med4

pr ed har dshi p_t o_swal l ow:
    occur s i n LHS of  r ul e med1
    occur s i n LHS of  r ul e med2
    occur s i n LHS of  r ul e med3
    occur s i n LHS of  r ul e med4

pr ed headache:
    occur s i n LHS of  r ul e med1
    occur s i n LHS of  r ul e med2
    occur s i n LHS of  r ul e med3
    occur s i n LHS of  r ul e med8

pr ed noi sy_and_mout h_br eat hi ng:
    occur s i n LHS of  r ul e med1
    occur s i n LHS of  r ul e med4

pr ed ot her _di seases:
    occur s i n RHS of  r ul e med7
    occur s i n RHS of  r ul e med8

pr ed pai n_i n_t hr oat :
- -  mor e - -
    occur s i n LHS of  r ul e med1
    occur s i n LHS of  r ul e med2
    occur s i n LHS of  r ul e med3
    occur s i n LHS of  r ul e med4

pr ed r ash:
    occur s i n LHS of  r ul e med2
    occur s i n LHS of  r ul e med3

pr ed sor e_t hr oat :
    occur s i n LHS of  r ul e med4
    occur s i n LHS of  r ul e med6
    occur s i n RHS of  r ul e med1

pr ed spot t ed_t hr oat :
    occur s i n LHS of  r ul e med2
    occur s i n LHS of  r ul e med3

pr ed st r ep_t hr oat :
    occur s i n LHS of  r ul e med6
    occur s i n RHS of  r ul e med5

pr ed st r ep_t hr oat _wor ash:
- -  mor e - -
    occur s i n LHS of  r ul e med4
    occur s i n LHS of  r ul e med5
    occur s i n RHS of  r ul e med3

pr ed st r ep_t hr oat _wr ash:
    occur s i n LHS of  r ul e med4
    occur s i n LHS of  r ul e med5
    occur s i n RHS of  r ul e med2

pr ed t hr oat _t r oubl e:
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    occur s i n LHS of  r ul e med7
    occur s i n RHS of  r ul e med6

pr ed t onsi l l i t i s:
    occur s i n LHS of  r ul e med6
    occur s i n RHS of  r ul e med4

pr ed vomi t i ng:
    occur s i n LHS of  r ul e med2
    occur s i n LHS of  r ul e med3
    occur s i n LHS of  r ul e med8

r ul e med1 uses bui l t - i n CVPF wei ght ed cumul at i ve evi dence
- -  mor e - -
r ul e med2 uses bui l t - i n CVPF wei ght ed cumul at i ve evi dence
r ul e med3 uses bui l t - i n CVPF wei ght ed cumul at i ve evi dence
r ul e med4 uses bui l t - i n CVPF wei ght ed cumul at i ve evi dence
r ul e med5 uses bui l t - i n CVPF max
r ul e med6 uses bui l t - i n CVPF max
r ul e med7 uses bui l t - i n CVPF wei ght ed cumul at i ve evi dence
r ul e med8 uses CVPF f f 1

f unct i on f f 1 has 3 ar gument s ( addr ess not  known yet )
t

     Si nce  t he above " di scompi l ed"  code can be st or ed i n  a  di sk 
f i l e  i nst ead  of  bei ng di spl ayed  on  t he  scr een,   mcese: di scomp 
pr ovi des  a  conveni ent   means  t o r econst r uct   a  RSET  f r om  t he 
compi l ed ver si on of  i t  i f  need be.

     The f ol l owi ng f unct i on mcese: unl oad r el eases t he space  t aken 
by  t he compi l ed RSET,   not e t hat  af t er  unl oadi ng  mcese: l ast - l oad 
i ndi cat e t hat  t her e ar e no mor e l oaded compi l ed RSET' s i n t he l i sp 
syst em:  

mcese>> ( mcese: unl oad x)
t
mcese>> ( mcese: l ast - l oad)
ni l

     The f ol l owi ng f unct i on mcese: open l oads a compi l ed RSET  f r om 
t he  speci f i ed  di sk f i l e t o t he l i sp syst em ( or  i f  an  r set i d  i s 
used  i nst ead i t  knows not  t o l oad i t ) ,   t hen i t  l oads  t he  ( user  
speci f i ed)    cor r espondi ng  FSET,    and  pr ovi des  al l    addr esses 
necessar y  f or   t he  compl et e knowl edge  t r ee.   I f   al l   pr oceeded 
cor r ect l y,   a  kbi d  ( knowl edge base i d)  of  t he f or m  f __KBI D#  i s 
r et ur ned:

mcese>> ( set q x ( mcese: open ' medr set . comp ' medf set ) )
[ l oad medf set ]
f __KBI D0

     The  f ol l owi ng f unct i on mcese: l ast - open r et ur ns kbi d of   t he 
knowl edge t r ee opened most  r ecent l y:

mcese>> ( mcese: l ast - open)
f __KBI D0

     The f ol l owi ng f unct i on mcese: kbi dp checks i f  i t s ar gument   i s 
a kbi d of  an act i ve knowl edge t r ee:

mcese>> ( mcese: kbi dp x)
t
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     The  f unct i on mcese: di spl ay i s l i ke  mcese: di scomp,   onl y  i t  
shows t he addr esses i n t he vi t al  st at i st i cs par t :

mcese>> ( mcese: di spl ay x)

* * *  di scomp:  DI SCOMPI LE of  COMPI LED RSET

r ul e  med1:  
      pai n_i n_t hr oat   & 
   .
   .
   .

* * *  di scomp:  RSET st at i st i cs f ol l ows:

l evel  0 chai n:
next  pr ed on l evel  0:  pai n_i n_t hr oat  ( addr ess:  667356)
next  pr ed on l evel  0:  har dshi p_t o_swal l ow ( addr ess:  667416)
  .
  .
  .

r ul e med8 uses CVPF f f 1

f unct i on f f 1 has 3 ar gument s ( addr ess:  666944)
t

     The   f ol l owi ng   f unct i ons   mcese: show- i nc   ( mcese: set - i nc 
r espect i vel y)  r et ur ns t he i nconsi st ency l evel  t ol er ance ( set s  t he 
i nconsi st ency l evel  t ol er ance t o t he gi ven val ue r espect i vel y)   of  
t he speci f i ed knowl edge base:

mcese>> ( mcese: show- i nc x)
1. 0
mcese>> ( mcese: set - i nc x . 7)
t
mcese>> ( mcese: show- i nc x)
0. 7

     The  f ol l owi ng  f unct i ons  mcese: show- al ar m  ( mcese: set - al ar m 
r espect i vel y)   r et ur ns  t he symbol i c name of   t he  al ar m  f unct i on 
( set s  t he symbol i c name of  t he al ar m f unct i on t o t he  gi ven  name 
r espect i vel y)  of  t he speci f i ed knowl edge base:

mcese>> ( mcese: show- al ar m x)
ni l
mcese>> ( mcese: set - al ar m x ' f oo)

* * *  mcese: set - al ar m:  symbol  >>f oo<< not  bound t o a f unct i on
ni l
mcese>> ( def un f oo ( ) )
f oo
mcese>> ( mcese: set - al ar m x ' f oo)
t
mcese>> ( mcese: show- al ar m x)
f oo
mcese>> ( mcese: set - al ar m x)
t
mcese>> ( mcese: show- al ar m x)
ni l

     The  f ol l owi ng  f unct i on  mcese: maxi nf er - t r ace  eval uat es  i n 
backwar d chai ni ng mode t he pr edi cat e ot her _di seases.  The i nf er ence 
i s execut ed i n t r aci ng mode and hence di spl ayed on t he scr een st ep 
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by st ep:

mcese>> ( mcese: maxi nf er - t r ace x ' ot her _di seases)

i s t he chi l d' s br eat hi ng noi sy,  or  does he br eat h t hr ough mout h? . 3
* * *  i nf er :  l evel  0 pr edi cat e >>noi sy_and_mout h_br eat hi ng<< eval uat ed t o . 3

does t he chi l d have sor e t hr oat ? 1
* * *  i nf er :  l evel  0 pr edi cat e >>pai n_i n_t hr oat << eval uat ed t o 1

does t he chi l d have a f ever ? 1
* * *  i nf er :  l evel  0 pr edi cat e >>f ever << eval uat ed t o 1

does t he chi l d has t r oubl es t o swal l ow? . 7
* * *  i nf er :  l evel  0 pr edi cat e >>har dshi p_t o_swal l ow<< eval uat ed t o . 7
* * *  i nf er :  val ue of  pr edi cat e >>pai n_i n_t hr oat << used as has been
* * *  i nf er :  val ue of  pr edi cat e >>har dshi p_t o_swal l ow<< used as has been
* * *  i nf er :  val ue of  pr edi cat e >>noi sy_and_mout h_br eat hi ng<< used as has been

does t he chi l d have a headache? 1
* * *  i nf er :  l evel  0 pr edi cat e >>headache<< eval uat ed t o 1
* * *  i nf er :  val ue of  pr edi cat e >>f ever << used as has been

does t he chi l d have a cough? . 7
* * *  i nf er :  l evel  0 pr edi cat e >>cough<< eval uat ed t o . 7
* * *  i nf er :  pr edi cat e >>sor e_t hr oat << eval uat ed vi a r ul e >>med1<< t o
           mi n = . 81714,  max = . 81714
* * *  i nf er :  pr edi cat e >>sor e_t hr oat << eval uat i on:
           mi n = . 81714 vi a r ul e >>med1<<
           max = . 81714 vi a r ul e >>med1<<
* * *  i nf er :  val ue of  pr edi cat e >>f ever << used as has been
* * *  i nf er :  val ue of  pr edi cat e >>headache<< used as has been
* * *  i nf er :  val ue of  pr edi cat e >>pai n_i n_t hr oat << used as has been
* * *  i nf er :  val ue of  pr edi cat e >>har dshi p_t o_swal l ow<< used as has been

does t he chi l d have spot s i n hi s t hr oat ? . 5
* * *  i nf er :  l evel  0 pr edi cat e >>spot t ed_t hr oat << eval uat ed t o . 5

has t he chi l d vomi t ed? 0
* * *  i nf er :  l evel  0 pr edi cat e >>vomi t i ng<< eval uat ed t o 0

does t he chi l d have a r ash? 0
* * *  i nf er :  l evel  0 pr edi cat e >>r ash<< eval uat ed t o 0
* * *  i nf er :  pr edi cat e >>st r ep_t hr oat _wr ash<< eval uat ed vi a r ul e >>med2<< t o
- -  mor e - -
           mi n = . 65102,  max = . 65102
* * *  i nf er :  pr edi cat e >>st r ep_t hr oat _wr ash<< eval uat i on:
           mi n = . 65102 vi a r ul e >>med2<<
           max = . 65102 vi a r ul e >>med2<<
* * *  i nf er :  val ue of  pr edi cat e >>f ever << used as has been
* * *  i nf er :  val ue of  pr edi cat e >>headache<< used as has been
* * *  i nf er :  val ue of  pr edi cat e >>pai n_i n_t hr oat << used as has been
* * *  i nf er :  val ue of  pr edi cat e >>har dshi p_t o_swal l ow<< used as has been
* * *  i nf er :  val ue of  pr edi cat e >>spot t ed_t hr oat << used as has been
* * *  i nf er :  val ue of  pr edi cat e >>vomi t i ng<< used as has been

does t he chi l d have an abdomi nal  pai n? . 2
* * *  i nf er :  l evel  0 pr edi cat e >>abdomi nal _pai n<< eval uat ed t o . 2
* * *  i nf er :  val ue of  pr edi cat e >>r ash<< used as has been
* * *  i nf er :  pr edi cat e >>st r ep_t hr oat _wor ash<< eval uat ed vi a r ul e >>med3<< t o
           mi n = . 81,  max = . 81
* * *  i nf er :  pr edi cat e >>st r ep_t hr oat _wor ash<< eval uat i on:
           mi n = . 81 vi a r ul e >>med3<<
           max = . 81 vi a r ul e >>med3<<
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* * *  i nf er :  pr edi cat e >>t onsi l l i t i s<< eval uat ed vi a r ul e >>med4<< t o
           mi n = . 52674,  max = . 52674
* * *  i nf er :  pr edi cat e >>t onsi l l i t i s<< eval uat i on:
           mi n = . 52674 vi a r ul e >>med4<<
           max = . 52674 vi a r ul e >>med4<<
* * *  i nf er :  val ue of  pr edi cat e >>sor e_t hr oat << used as has been
- -  mor e - -
* * *  i nf er :  val ue of  pr edi cat e >>st r ep_t hr oat _wr ash<< used as has been
* * *  i nf er :  val ue of  pr edi cat e >>st r ep_t hr oat _wor ash<< used as has been
* * *  i nf er :  pr edi cat e >>st r ep_t hr oat << eval uat ed vi a r ul e >>med5<< t o
           mi n = . 81,  max = . 81
* * *  i nf er :  pr edi cat e >>st r ep_t hr oat << eval uat i on:
           mi n = . 81 vi a r ul e >>med5<<
           max = . 81 vi a r ul e >>med5<<
* * *  i nf er :  pr edi cat e >>t hr oat _t r oubl e<< eval uat ed vi a r ul e >>med6<< t o
           mi n = 1,  max = 1
* * *  i nf er :  pr edi cat e >>t hr oat _t r oubl e<< eval uat i on:
           mi n = 1 vi a r ul e >>med6<<
           max = 1 vi a r ul e >>med6<<
* * *  i nf er :  pr edi cat e >>ot her _di seases<< eval uat ed vi a r ul e >>med7<< t o
           mi n = 0,  max = 0
* * *  i nf er :  val ue of  pr edi cat e >>vomi t i ng<< used as has been
* * *  i nf er :  val ue of  pr edi cat e >>abdomi nal _pai n<< used as has been
* * *  i nf er :  val ue of  pr edi cat e >>headache<< used as has been
* * *  i nf er :  pr edi cat e >>ot her _di seases<< eval uat ed vi a r ul e >>med8<< t o
           mi n = . 4,  max = . 4
* * *  i nf er :  pr edi cat e >>ot her _di seases<< eval uat i on:
           mi n = 0 vi a r ul e >>med7<<
           max = . 4 vi a r ul e >>med8<<
0. 4

     The f ol l owi ng f unct i on mcese: expl ai n di spl ays t he i nf or mat i on 
how  t he  max  ( or   mi n)  eval uat i on of   t he  gi ven  pr edi cat e  was 
obt ai ned dur i ng t he l ast  i nf er ence cycl e.

mcese>> ( mcese: expl ai n ' sor e_t hr oat  ' max)

max val ue . 81714 f or  pr edi cat e >>sor e_t hr oat << was obt ai ned vi a r ul e >>med1<<

r ul e  med1:  
      pai n_i n_t hr oat   & 
      . 9 *  har dshi p_t o_swal l ow  & 
      . 4 *  noi sy_and_mout h_br eat hi ng  & 
      . 6 *  headache  & 
      . 3 *  f ever   & 
      . 3 *  cough 
==>
      sor e_t hr oat  

   max val ue 1 of  LHS pr edi cat e >>pai n_i n_t hr oat << used
   1 i s t he val ue of  t he cor r espondi ng LHS t er m
   max val ue . 7 of  LHS pr edi cat e >>har dshi p_t o_swal l ow<< used
   . 63 i s t he val ue of  t he cor r espondi ng LHS t er m
   max val ue . 3 of  LHS pr edi cat e >>noi sy_and_mout h_br eat hi ng<< used
   . 12 i s t he val ue of  t he cor r espondi ng LHS t er m
   max val ue 1 of  LHS pr edi cat e >>headache<< used
   . 6 i s t he val ue of  t he cor r espondi ng LHS t er m
   max val ue 1 of  LHS pr edi cat e >>f ever << used
- -  mor e - -
   . 3 i s t he val ue of  t he cor r espondi ng LHS t er m
   max val ue . 7 of  LHS pr edi cat e >>cough<< used
   . 21 i s t he val ue of  t he cor r espondi ng LHS t er m
cer t ai nt y val ue of  LHS 
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( as t he wei ght ed cumul at i ve evi dence of  t he LHS val ues)  i s . 81714
RHS pr edi cat e >>sor e_t hr oat << was eval uat ed t o . 81714

ni l

     The  f ol l owi ng f unct i on mcese: eval  r et ur ns ( sor t ed)   l i st   of  
cer t ai nt y  val ues  obt ai ned i n t he l ast  i nf er ence  cycl e  f or   t he 
speci f i ed l i st  of  pr edi cat es:

mcese>> ( mcese: eval  ' ( sor e_t hr oat  st r ep_t hr oat  t onsi l l i t i s)  ' max)

( ( sor e_t hr oat  0. 81714)  ( st r ep_t hr oat  0. 81)  ( t onsi l l i t i s 0. 52674) )

     The  on- l i ne hel p i s f aci l i t at ed by t he f unct i on  mcese: hel p,  
whi ch al l ows t o br ows t hr ough t he hel p f i l e and/ or  copy t he  whol e 
hel p f i l e t o t he user s home di r ect or y:

mcese>> ( mcese: hel p)

* * *  mcese: hel p  ( 1)  ent er  ' v '  t o vi ew t he hel p f i l e
                ( 2)  ent er  ' c '  t o copy t he hel p f i l e t o your  di r ect or y
                ( 3)  ent er  ' b'  t o vi ew and copy
                ( 4)  ent er  ' q'  t o qui t
q
t

     The  f ol l owi ng  f unct i ons mcese: cl ose  cl oses  t he  speci f i ed 
knowl edge base,   unl oadi ng i t s compi l ed RSET f r om t he l i sp syst em.  
The  f unct i ons  f r om FSET r emai ns i n t he  syst em.   They  coul d  be 
r emoved f r om obl i st  one by one,   but  i t  i s a r at her  sl ow  pr ocess,  
so  we  opt ed f or  l eavi ng t hem t her e.   The f ut ur e  use  of   McESE-
Fr anzLI SP  wi l l  deci de whet her  we have t o add t he r emoval  of   FSET 
t o t he capabi l i t i es of  mcese: cl ose:

mcese>> ( mcese: cl ose x)
t
mcese>> x
f __KBI D0
mcese>> ( mcese: kbi dp x)
ni l
mcese>> ( mcese: l ast - open)
ni l

     To l eave t he McESE syst em,  j ust  use l i sp f unct i on ( exi t ) :

mcese>> ( exi t )
maccs 2 >

( 5)   CONCLUSI ON.

     The  McESE- Fr anzLI SP i s t he Fr anzLI SP ext ensi on by t he  McESE 
syst em.   I t   pr ovi des al most  f ul l  r ange of  McESE  capabi l i t i es  as 
descr i bed i n [ FB] ,   [ FB1]  ( t he f or war d chai ni ng and t he edi t or  f or  
si mul t aneous  edi t i ng of  a r ul e and i t s cvpf  ar e  not   i mpl ement ed 
yet ,   but  wi l l  be ver y soon) .   Mor eover ,   McESE- Fr anzLI SP pr ovi des 
t hr ee  bui l t - i n  cvpt f ;   t he wei ght ed cumul at i ve  evi dence  ( whi ch 
r et ur ns t he sum of  al l  cer t ai nt y val ues of  t he LHS di vi ded by  t he 
sum of  al l  wei ght s ( see [ FB] ,   [ FB1] ) ,   t he max ( whi ch r et ur ns t he 
maxi mal   of  al l  cer t ai nt y val ues of  t he LHS t er ms) ,   and  t he  mi n 
( whi ch  r et ur ns  t he mi ni mum of  al l  cer t ai nt y val ues  of   t he  LHS 
t er ms) .   The syst em i s bei ng cur r ent l y used i n t he f our t h year   CS 
cour se at  McMast er  Uni ver si t y Ar chi t ect ur e of  Exper t  Syst ems,   and 
i t s gr aduat e ver si on.   The syst em sat i sf i es i t s goal s wel l  and can 
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be  a val uabl e addi t i on t o t he r eper t oi r e of  knowl edge  engi neer s,  
mai nl y f or  t he abi l i t y t o make f ast  pr ot ot ypes i n  McESE- Fr anzLI SP 
wi t h  a l ow over head cost s bef or e t he exper t  syst em i s bui l t  i n  a 
f ast er   and  mor e compact  l anguage ( as i n McESE- C)   ut i l i z i ng  t he 
same McESE knowl edge bases as t he pr ot ot ype i n McESE- Fr anzLI SP.

                             APPENDI X

                I ndex of  McESE- FanzLI SP f unct i ons

( mcese: cl ose ' _kbi d)
( mcese: comp ' _r set  [ ' _comp]  [ ' _i nt r ace]  [ ' _er r or ec] )
( mcese: di scomp ' _r set  [ ' _out ] )
( mcese: di spl ay ' _kb [ ' _out ] )
( mcese: eval  [ ' _kbi d]  ' _pr edl i st  ' _t ype)
( mcese: expl ai n [ ' _kbi d]  ' _pr ed ' _t ype)
( mcese: hel p)
( mcese: kbi dp ' _kbi d)
( mcese: l ast - l oad)
( mcese: l ast - open)
( mcese: l oad ' _r set )              
( mcese: maxi nf er  [ ' _kbi d]  ' _pr ed ' _obj ect 1 . . . .  ' _obj ect n)
( mcese: maxi nf er - t r ace [ ' _kbi d]  ' _pr ed ' _obj ect 1 . . . .  ' _obj ect n)
( mcese: mi ni nf er  [ ' _kbi d]  ' _pr ed ' _obj ect 1 . . . .  ' _obj ect n)
( mcese: mi ni nf er - t r ace [ ' _kbi d]  ' _pr ed ' _obj ect 1 . . . .  ' _obj ect n)
( mcese: open ' _r set  [ ' _f set ] )
( mcese: r set i dp ' _r set i d)
( mcese: show- al ar m ' _kbi d)
( mcese: show- i nc ' _kbi d)
( mcese: show- i nconsi st ency ' _kbi d)
( mcese: set - al ar m ' _kbi d ' _f unc)
( mcese: set - i nc' _kbi d ' _i nc)
( mcese: set - i nconsi st ency ' _kbi d ' _i nc)
( mcese: suf maxi nf er  [ ' _kbi d]  ' _cut of f  ' _pr ed ' _obj ect 1 . . . .  ' _obj ect n)
( mcese: suf maxi nf er - t r ace [ ' _kbi d]  ' _cut of f  ' _pr ed ' _obj ect 1 . . . .  ' _obj ect n)
( mcese: suf mi ni nf er  [ ' _kbi d]  ' _cut of f  ' _pr ed ' _obj ect 1 . . . .  ' _obj ect n)
( mcese: suf mi ni nf er - t r ace [ ' _kbi d]  ' _cut of f  ' _pr ed ' _obj ect 1 . . . .  ' _obj ect n)
( r eadf )
( r eadi )
( r eads)
( mcese: unl oad ' _r set i d)

               Descr i pt i on of  i ndi vi dual  f unct i ons

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

( mcese: cl ose ' _kbi d)

r et ur ns:  ni l  and di spl ays er r or  messages i f  er r or s have occur r ed,  ot her wi se
t  i s r et ur ned.

si de ef f ect s:  none.

act i on:  t he ar gument  must  eval uat e t o a val i d kbi d.  The knowl edge base 
_kbi d  i s cl osed ( i . e.  _kbi d i s not  a val i d kbi d any mor e) ,  i t s r ul e set  
i s " unl oaded"  f r om memor y.  The knowl edge base cannot  be used agai n unl ess 
opened anew.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

( mcese: comp ' _r set  [ ' _comp]  [ ' _i nt r ace]  [ ' _er r or ec] )

r et ur ns:  ni l  and di spl ays er r or  messages i f  er r or s have occur r ed.  Ot her wi se
t  i s r et ur ned.
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si de ef f ect s:  none.

act i on:  t he f i r st  ar gument  ( suppl i ed f or  _r set )  must  eval uat e t o a name.  The 
second ar gument  must  eval uat e t o a name ( and i t  i s suppl i ed f or  _comp) ,  or  t he 
second ar gument  must  eval uat e t o ei t her  0 or  1 ( and t hen i t  i s suppl i ed f or  
_i nt r ace) .  The t hi r d ar gument  must  eval uat e t o ei t her  0 or  1;  i f  t he second 
ar gument  was _comp,  t he t hi r d ar gument  i s suppl i ed f or  _i nt r ace;  i f  t he second 
ar gument  was _i nt r ace,  t he t hi r d ar gument  i s suppl i ed f or  _er r or ec.  The f our t h
ar gument  must  eval uat e t o ei t her  0 or  1 and i s suppl i ed f or  _er r or ec.
_r set  i s t he name of  a sour ce r ul e set  f i l e.
I f  speci f i ed,   _comp i s t he name of  a f i l e t he compi l ed _r set  shoul d be put  i n.
I f  speci f i ed,  _i nt r ace i s t he i nput  t r ace i ndi cat or .  I f  1,    mcese: comp 
wi l l  di spl ay t he i nput  f r om _r set  on t he scr een as t he par si ng and compi l i ng
of  _r set  pr ogr esses,  i f  0,   t he di spl ay of  t he i nput  f r om _r set  i s suppr essed.
Def aul t  val ue i s 0.
I f  speci f i ed,  _er r er ec i s t he er r or  r ecover y i ndi cat or .  I f  1,   mcese: somp
wi l l  cont i nue compi l i ng even af t er  an er r or  was f ound,  i f  0,  af t er  t he f i r st
er r or     mcese: comp   st ops.  Def aul t  val ue i s 1.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

( mcese: di scomp ' _r set  [ ' _out ] )

r et ur ns:  r et ur ns ni l  and di spl ays er r or  messages i f  er r or s have occur r ed;
i f  successf ul    mcese: di scomp   r et ur ns t .

s i de ef f ect s:  none.

act i on:  t he val ue of  t he f i r st  ar gument  must  be a val i d r set i d .  The 
val ue of  t he second ( opt i onal )  ar gument  must  be a name of  a f i l e.  I f  onl y 
one ar gument  i s speci f i ed,    mcese: di scomp   pr i nt s on t he scr een t he 
cont ent s and st at i st i cs of  _r set .   I n case t he second ar gument  i s speci f i ed,
t he cont ent s and t he st at i st i cs of  _r set  i s pr i nt ed i nt o t he out put  f i l e 
speci f i ed by t he val ue of  t he second ar gument .

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

( mcese: di spl ay ' _kb [ ' _out ] )

r et ur ns:  r et ur ns ni l  and di spl ays er r or  messages i f  er r or s have occur r ed;
i f  successf ul    mcese: di spl ay   r et ur ns t .

s i de ef f ect s:  none.

act i on:  t he val ue of  t he f i r st  ar gument  must  be a val i d kbi d.  The val ue 
of  t he second ( opt i onal )  ar gument  must  be a name of  a f i l e.  I f  onl y one 
ar gument  i s speci f i ed,    mcese: di spl ay   pr i nt s on t he scr een t he cont ent s 
and st at i st i cs of  t he knowl edge base _kbi d.  I n case t he second ar gument  
i s speci f i ed,  t he cont ent s and t he st at i st i cs of  t he knowl edge base _kbi d
i s pr i nt ed i nt o t he out put  f i l e speci f i ed by t he val ue of  t he second 
ar gument .

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

( mcese: eval  [ ' _kbi d]  ' _pr edl i st  ' _t ype)

r et ur ns:  ni l  and di spl ays er r or  messages i f  er r or s have occur r ed.  A sor t ed
l i st  of  pr edi cat es and t hei r  val ues i f  successf ul .

s i de ef f ect s:  none.

act i on:  t he f i r st  ar gument  must  eval uat e t o a val i d kbi d ( and t hen i t  i s
suppl i ed f or  _kbi d) ,  or  t o a l i st  ( and t hen t he l ast  opened knowl edge base
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i s suppl i ed f or  _kbi d and t he f i r st  ar gument  i s suppl i ed f or  _pr edl i st ) .
I f  t he f i r st  ar gument  was _kbi d,  t he second ar gument  must  eval uat e t o a
l i st  and i s suppl i ed f or  _pr edl i st .  The l ast  ar gument  must  eval uat e ei t her
t o  max  or   mi n ,  and i s suppl i ed f or  _t ype.  The _pr edl i st  must  be a l i st
of  pr edi cat e names.  The l i st  of  l i st s ( _pr edi cat e _val ue)  { wher e _val ue i s 
t he max ( or  mi n r espect i vel y)  val ue of  _pr edi cat e as i nf er r ed dur i ng t he l ast  
i nf er ence wi t h t he knowl edge base _kbi d}  i s t hen r et ur ned,  sor t ed accor di ng 
t he val ues  ( i n a descendi ng or der ) .  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

( mcese: expl ai n [ ' _kbi d]  ' _pr ed ' _t ype)

r et ur ns:  ni l  and di spl ays er r or  messages i f  er r or s have occur r ed,  ot her wi se
t  i s r et ur ned.

si de ef f ect s:  none.

act i on:  i f  onl y t wo ar gument s ar e speci f i ed,  i t  i s assumed t hat  t he l ast
opened knowl edge base i s used ( and suppl i ed f or  _kbi d) ;  t he f i r st  ar gument  
( suppl i ed f or  _pr ed)  must  t hen eval uat e t o a name ( symbol ) ,  t he second 
ar gument  ( suppl i ed f or  _t ype)  must  eval uat e t o  max  or   mi n.  I f  t hr ee 
ar gument s ar e speci f i ed,  t he f i r st  one ( suppl i ed f or  _kbi d)  must  eval uat e 
t o a val i d kbi d,  t he second ( suppl i ed f or  _pr ed)  t o a symbol ,  t he t hi r d 
( suppl i ed f or  _t ype)  t o  max  or   mi n.  The expl anat i on how t he max ( or  mi n 
r espect i vel y)  val ue of  t he pr edi cat e _pr ed was obt ai ned dur i ng t he l ast  
i nf er ence wi t h t he knowl edge base _kbi d i s t hen di spl ayed on t he scr een.  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

( mcese: hel p)

r et ur ns:  ni l  and di spl ays er r or  messages i f  er r or s have occur r ed,  ot her wi se
t  i s r et ur ned.

si de ef f ect s:  none.

act i on:  a menu of  opt i ons i s di spl ayed,  and t he hel p f i l e i s ei t her  vi ewed,
copi ed,  or  bot h.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

( mcese: kbi dp ' _kbi d)

r et ur ns:  t  i f  t he val ue of  t he ar gument  i s a val i d kbi d,  ot her wi se ni l  i s
r et ur ned.

si de ef f ect s:  none.

act i on:  none.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

( mcese: l ast - l oad)

r et ur ns:  r set i d of  t he most  r ecent  r ul e set  l oaded,  or  ni l  ( i f  none l oaded) .

si de ef f ect s:  none.

act i on:  none.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

( mcese: l ast - open)



tr_lisp.asc                                                                    Page 18

r et ur ns:  kbi d of  t he most  r ecent  knowl edge base opened,  or  ni l  ( i f  none 
opened) .

si de ef f ect s:  none.

act i on:  none.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

( mcese: l oad ' _r set )              

r et ur ns:  r et ur ns ni l  and di spl ays er r or  messages i f  er r or s have occur r ed;  
i f  successf ul  mcese: l oad r et ur ns an r set i d.

si de ef f ect s:  none.
                               
act i on:  mcese: l oad opens a f i l e whose name i s t he val ue of  t he ar gument ,  i t  
i s assumed t o cont ai n a compi l ed mcese r ul e set  ( as pr oduced by mcese: comp) .  
Thi s compi l ed r ul e set  i s t hen l oaded i nt o memor y and a val i d r set i d 
i dent i f y i ng i t  i s r et ur ned.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

( mcese: maxi nf er  [ ' _kbi d]  ' _pr ed ' _obj ect 1 . . . .  ' _obj ect n)

l i ke mcese: maxi nf er - t r ace wi t hout  t r aci ng.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

( mcese: maxi nf er - t r ace [ ' _kbi d]  ' _pr ed ' _obj ect 1 . . . .  ' _obj ect n)

r et ur ns:  ni l  and di spl ays er r or  messages i f  er r or s have occur r ed.  Ot her wi se
a f l onum bet ween 0 and 1 ( i ncl usi ve)  or  - 1. 0 i s r et ur ned.

si de ef f ect s:  none.

act i on:  t he f i r st  ar gument  must  eval uat e ei t her  t o a val i d kbi d ( and t hen i t
i s suppl i ed f or  _kbi d) ,  or  t o a name ( and t he i t  i s suppl i ed f or  _pr ed) .
I n case t he f i r st  ar gument  i s _pr ed,  t he l ast  opened knowl edge base i s 
suppl i ed f or  _kbi d.  Ar gument s f ol l owi ng _pr ed ar e assumed t o be l i sp obj ect s
t o be bound t o var i abl es of  t he pr edi cat e _pr ed.  Backwar d chai ni ng eval uat i on
of  t he pr edi cat e _pr ed wi t h gi ven bi ndi ngs i s per f or med i n maxi mum mode.  The
i nf er ence i s t r aced on t he scr een.  The r esul t  of  t he i nf er ence i s r et ur ned.
I f  ALARM i s det ect ed,  t he cor r espondi ng al ar m f unct i on i s i nvoked.  I f  - 1. 0
i s r et ur ned,  t he pr edi cat e _pr ed coul d not  be eval uat ed.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

( mcese: mi ni nf er  [ ' _kbi d]  ' _pr ed ' _obj ect 1 . . . .  ' _obj ect n)

l i ke mcese: maxi nf er  but  i n mi ni mum mode.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

( mcese: mi ni nf er - t r ace [ ' _kbi d]  ' _pr ed ' _obj ect 1 . . . .  ' _obj ect n)

l i ke mcese: maxi nf er - t r ace but  i n mi ni mum mode.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

( mcese: open ' _r set  [ ' _f set ] )

r et ur ns:  ni l  and di spl ays er r or  messages i f  er r or s have occur r ed;  r et ur ns
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a val i d r set i d and di spl ays er r or  messages i f  _r set  was l oaded 
successf ul l y but  some ot her  er r or s occur r ed;  r et ur ns a val i d kbi d i f  bot h,
_r set  and _f set  wer e l oaded successf ul l y and t he knowl edge base was open 
successf ul l y.

si de ef f ect s:  none.

act i on:  t he val ue of  t he f i r st  ar gument  must  be ei t her  a val i d r set i d,  or
a name of  a f i l e cont ai ni ng a compi l ed r ul e set .  I n t he l at t er  case,  t he 
compi l ed r ul e set  i s l oaded i nt o memor y and a val i d r set i d i s i ssued f or  i t .
I f  t he second ar gument  i s speci f i ed,  t he f i l e _f set  i s l oaded i nt o memor y
( i t  shoul d cont ai n l i sp f unct i ons -  CVPF' s f or  _r set ) .  To compl et e open
successf ul l y,  al l  addr esses of  l evel  0 pr edi cat e f unct i ons,  and al l  CVPF' s 
must  be f ound.  I f  yes,  a val i d kbi d i s i ssued and r et ur ned and t he
knowl edge base i s r eady f or  use.  I f  not  al l  l evel  0 pr edi cat e f unct i ons
or  CVPF' s ar e f ound,  and er r or  message i s di spl ayed and onl y t he val i d
r set i d i s r et ur ned.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

( mcese: r set i dp ' _r set i d)

r et ur ns:  t  i f  t he val ue of  t he ar gument  i s a val i d r set i d,  ot her wi se i t
r et ur ns ni l .

s i de ef f ect s:  none.

act i on:  none.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
( mcese: show- al ar m ' _kbi d)

r et ur ns:  ni l  and di spl ays er r or  messages i f  er r or s have occur r ed,  ot her wi se
t he name of  t he al ar m f unct i on f or  _kbi d  i s r et ur ned.

si de ef f ect s:  none.

act i on:  t he ar gument  must  eval uat e t o a val i d kbi d.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

( mcese: show- i nc ' _kbi d)  ( mcese: show- i nconsi st ency ' _kbi d)

r et ur ns:  ni l  and di spl ays er r or  messages i f  er r or s have occur r ed,  ot her wi se
t he i nconsi st ency l evel  t ol er ance f or  _kbi d i s r et ur ned.

si de ef f ect s:  none.

act i on:  t he ar gument  must  eval uat e t o a val i d kbi d.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

( mcese: set - al ar m ' _kbi d ' _f unc)

r et ur ns:  r et ur ns ni l  and di spl ays er r or  messages i f  er r or s have occur r ed,  
ot her wi se t  i s r et ur ned.

si de ef f ect s:  none.

act i on:  t he ar gument  must  eval uat e t o a val i d kbi d.  Name of  al ar m f unct i on 
f or  t he speci f i ed knowl edge base _kbi d  i s set  set  t o t he val ue of  t he 
second ar gument  ( must  eval uat e t o a name of  an exi st i ng l i sp f unct i on) .

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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( mcese: set - i nc ' _kbi d ' _i nc)  ( mcese: set - i nconsi st ency ' _kbi d ' _i nc)

r et ur ns:  r et ur ns ni l  and di spl ays er r or  messages i f  er r or s have occur r ed,  
ot her wi se t  i s r et ur ned.

si de ef f ect s:  none.

act i on:  t he ar gument  must  eval uat e t o a val i d kbi d.  The i nconsi st ency l evel  
t ol er ance f or  t he speci f i ed knowl edge base _kbi d i s set  t o t he val ue of  
t he second ar gument  ( must  eval uat e t o a number  bet ween 0 and 1 i ncl usi ve) .

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

( mcese: suf maxi nf er  [ ' _kbi d]  ' _cut of f  ' _pr ed ' _obj ect 1 . . . .  ' _obj ect n)

l i ke mcese: suf maxi nf er - t r ace but  wi t hout  t r aci ng.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

( mcese: suf maxi nf er - t r ace [ ' _kbi d]  ' _cut of f  ' _pr ed ' _obj ect 1 . . . .  ' _obj ect n)

r et ur ns:  ni l  and di spl ays er r or  messages i f  er r or s have occur r ed.  Ot her wi se
a f l onum bet ween 0 and 1 ( i ncl usi ve)  or  - 1. 0 i s r et ur ned.

si de ef f ect s:  none.

act i on:  t he f i r st  ar gument  must  eval uat e ei t her  t o a val i d kbi d ( and t hen i t
i s suppl i ed f or  _kbi d) ,  or  t o a number  bet ween 0 and 1 i ncl usi ve ( and t hen
i t  i s suppl i ed f or  _cut of f ) .  I n case t he f i r st  ar gument  i s _cut of f ,  t he l ast  
opened knowl edge base i s suppl i ed f or  _kbi d.  The ar gument  f ol l owi ng _cut of f
must  eval uat e t o a name and i s suppl i ed f or  _pr ed.  Ar gument s f ol l owi ng _pr ed 
ar e assumed t o be l i sp obj ect s t o be bound t o var i abl es of  t he pr edi cat e _pr ed.  Backwa
r d chai ni ng eval uat i on of  t he pr edi cat e _pr ed wi t h gi ven bi ndi ngs i s 
per f or med i n suf f i c i ent  maxi mum mode wi t h t he cut of f  val ue _cut of f .  The 
i nf er ence i s t r aced on t he scr een.  The r esul t  of  t he i nf er ence i s r et ur ned.
I f  ALARM i s det ect ed,  t he cor r espondi ng al ar m f unct i on i s i nvoked.  I f  - 1. 0
i s r et ur ned,  t he pr edi cat e _pr ed coul d not  be eval uat ed.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

( mcese: suf mi ni nf er  [ ' _kbi d]  ' _cut of f  ' _pr ed ' _obj ect 1 . . . .  ' _obj ect n)

l i ke mcese: suf maxi nf er  but  i n suf f i c i ent  mi ni mum mode.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

( mcese: suf mi ni nf er - t r ace [ ' _kbi d]  ' _cut of f  ' _pr ed ' _obj ect 1 . . . .  ' _obj ect n)

l i ke mcese: suf maxi nf er - t r ace but  i n suf f i c i ent  mi ni mum mode.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
( r eadf )

r et ur ns:  ni l  or  a f l onum.

si de ef f ect s:  none.

act i on:  a f l onum i s r ead f r om t he keyboar d and r et ur ned.  I f  er r or ,  ni l  i s
r et ur ned.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

( r eadi )
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r et ur ns:  ni l  or  a f i xnum.

si de ef f ect s:  none.

act i on:  a f i xnum i s r ead f r om t he keyboar d and r et ur ned.  I f  er r or ,  ni l  i s
r et ur ned.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

( r eads)

r et ur ns:  ni l  or  a st r i ng.

si de ef f ect s:  none.

act i on:  a st r i ng i s r ead f r om t he keyboar d and r et ur ned.  I f  er r or ,  ni l  i s
r et ur ned.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

( mcese: unl oad ' _r set i d)

r et ur ns:  ni l  and di spl ays er r or  messages i f  er r or s have occur r ed,  ot her wi se
t  i s r et ur ned.

si de ef f ect s:  none.

act i on:  t he ar gument  must  eval uat e t o a val i d r set i d.  The compi l ed r ul e set
_r set i d i s " unl oaded"  f r om memor y,  _r set i d i s not  a val i d r set i d any mor e.
The opened knowl edge base ( i f  any)  cont ai ni ng t hi s r ul e set  i s cl osed.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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