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MOPs an d Learnin g 

Roger C. Schank 
Yal e Universit y 

Compute r  Scienc e Departmen t 
PO Bo x 215 8 

New Haven ,  C T 0652 0 

Thi s pape r  i s a n attemp t  t o sketc h ou t  som e o f 
what  MOPs ar e about .  I t  i s  take n fro m Schan k (i n 
press )  . 

A MOP is an orderer of scenes. 
A scen e i s a  memor y structur e tha t  group s 
togethe r  action s wit h a  common goal ,  a  common 
time ,  an d som e othe r  common thread . 
I t  provide s a  sequenc e o f  ver y genera l 
actions .  Specifi c  memorie s ar e store d i n 
scenes ,  indexe d wit h respec t  t o ho w the y 
diffe r  fro m th e genera l  actio n i n th e scene . 

Scene s actuall y poin t 
MOPs d o not .  MOPs merel y 
ar e particularl y common i n 
Thus ,  a  scen e consist s 
sequenc e o f  actions ,  whil e 
particula r  realization s o f 
scene .  Script s packa g 
realization s o f  scene s 
frequentl y recu r  i n a  g 
memorie s ca n b e organize d 
Thi s follow s fro m th e abo v 
more tha n a  scen e 
(particularl y instantiate d 
MOP'S Defined 

t o specifi c  memories . 
poin t  t o scenes .  Script s 
stantiation s o f  scenes . 
of  a  generally-define d 
a scrip t  group s togethe r 
th e generalization s i n a 

e togethe r  particula r 
tha t  hav e bee n know n t o 
ive n context .  Specifi c 
i n term s o f  script s also . 
e,  sinc e a  scrip t  i s  n o 
tha t  ha s bee n colore d 
)  i n a  give n way . 

Sinc e memorie s ar e t o b e foun d i n scenes ,  a 
ver y importan t  par t  o f  memor y organizatio n i s ou r 
abilit y  t o trave l  fro m scen e t o scene .  A  MOP i s a n 
organize r  o f  scenes .  Findin g th e appropriat e MOP, 
i n memor y search ,  enable s on e t o answe r  th e 
questio n 'Wha t  woul d com e next?' ,  wher e th e answe r 
i s anothe r  scene .  Tha t  is ,  MOPs provid e 
informatio n abou t  ho w variou s scene s ar e connecte d 
t o on e another . 
A MOP consists of a set of scenes directed 

toward s th e achievemen t  o f  a  lo w leve l  goal . 
A MOP alway s ha s on e majo r  scen e tha t  i s th e 
essenc e o r  purpos e o f  th e MOP. 

There is a natural progression in terms of 
generalit y o f  structure s tha t  suggest s itself : 

meta MOPs 
MOPs 
scene s 
script s 

Meta MOPs describe ordered progressions of scenes 
at  thei r  mos t  abstrac t  levels .  A s suc h the y 
provid e th e stuf f  ou t  o f  whic h MOPs ar e made .  The y 
do no t  actuall y contai n memories .  MOPs ar e les s 
genera l  description s o f  suc h progressions .  Th e 
scene s the y contai n actuall y contai n specifi c 
memories . 
There are three kinds of scenes, physical, 
societal ,  an d personal .  Physica l  scene s represen t 
a kin d o f  ''snapshot "  o f  one' s surrounding s a t  a 
give n time .  Memorie s groupe d i n physica l  scene s 
provid e informatio n abou t  wha t  happene d an d ho w 
thing s looked. 

Some MOPs refe r  t o societa l  thing s rathe r  tha n 
physica l  ones .  M-CONTRACT i s a  MOP tha t  organize s 
scene s tha t  ar e no t  physicall y bounded .  Thus , 
entitie s suc h a s AGREE,  o r  DELIVER ,  whil e behavin g 
ver y muc h lik e scene s i n a  physica l  MOP,  hav e n o 
physica l  instantiation .  The y ca n happe n anywher e 
and ca n tak e a  grea t  man y differen t  physica l  forms . 
Thus ,  a  deliver y o f  agree d upo n service s tha t  fail s 
t o com e abou t  wil l  b e indexe d unde r  th e DELIVE R 
scen e i n M-CONTRACT.  I n thi s way ,  a  failur e o f  a 
departmen t  stor e t o delive r  a  packag e tha t  wa s pai d 
fo r  migh t  remin d on e o f  a  restauran t  tha t  require d 
pre-paymen t  an d the n faile d t o serv e th e desire d 
food .  Suc h remindin g ca n onl y b e accounte d fo r  b y 
a memor y organizatio n tha t  ha s scene s tha t  ar e no t 
exclusivel y physicall y bounded .  DELIVE R i s a n 
exampl e o f  a  societa l  scene ,  tha t  is ,  on e tha t  may 
hav e man y possibl e physica l  realizations . 

Personal scenes are responsible for 
idiosyncrati c behavio r  tha t  i s personally-defined . 
A persona l  scen e i s a  scen e whos e common threa d i s 
a particula r  goa l  tha t  belong s t o th e perso n whos e 
scen e i t  is .  An y privat e pla n t o achiev e one s ow n 
ends tha t  i s liabl e t o repea t  itsel f  frequentl y i s 
a possibl e persona l  scene . 

This division in scenes is parroted by a 
simila r  divisio n i n MOPs.  Physica l  MOPs ca n 
contai n scene s tha t  see m societa l  i n nature ,  bu t 
what  i s actuall y happenin g i s tha t  on e even t  i s 
bein g governe d b y tw o scenes .  Thus ,  fo r  example , 
bot h M-CONTRACT whic h i s a  Societa l  MOP,  an d 
M-AIRPLANE,  whic h i s physica l  shar e a  PA Y scene . 
But  eac h relate s t o differen t  aspect s o f  tha t 
event .  I n othe r  words, ,  ''paying "  ca n b e see n a s 
bot h a  physica l  even t  an d a s a  socia l  event . 
Differen t  MOPs provid e expectation s i n eac h case . 
Thes e expectation s wil l  coalesc e t o som e degree , 
providin g unifor m expectations .  Event s confirmin g 
thos e expectation s wil l  b e remembere d i n term s o f 
bot h o f  th e scene s tha t  wer e active . 
What is the difference between>$AIRPLANE (that 
is ,  ou r  prio r  vie w o f  a  script )  an d M-AIRPLAN E 
(tha t  is ,  ou r  curren t  vie w o f  a  MOP)? 
The Difference Between MOPs and Scripts 
A MOP is an ordered set of scenes. 
A scrip t  (197 7 version )  i s a n ordere d se t  o f  scene s 
BUT 
The definitio n o f  scen e i s differen t  i n eac h case . 

For a MOP, a scene is a structure that can be shared 
by a  grea t  man y othe r  MOPs. 
For  a  scrip t  (197 7 version )  a  scen e wa s particula r 
t o a  give n scrip t  an d wa s no t  accessibl e withou t 
usin g tha t  script . 

A script (new version) is scene-specific. No script 
transcen s th e boundarie s o f  a  scene . 

Now,  t o mak e thi s specific ,  le t  u s actuall y 
loo k a t  M-AIRPLAN E an d i$AIRPLANE .  Recal l  tha t 

i$AIRPLAN E wa s mor e o r  les s a  lis t  o f  a n entir e 
airplan e trip .  I t  include d makin g th e reservation , 
gettin g t o th e airport ,  checkin g in ,  ridin g i n th e 
plane ,  eatin g th e mea l  an d s o on .  I n SA M an d FRUMP 
thes e thing s wer e al l  store d i n a  comple x 
structure ,  complet e wit h optiona l  tracks ,  unde r  th e 
namei$AIRPLANE . 
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But ,  no w w e wis h t o b e abl e t o mak e 
generalizatione ,  ge t  reminde d acros s context s an d 
withi n contexts ,  an d i n genera l  brin g whateve r 
relevan t  informatio n fro m memor y tha t  w e ca n fin d 
t o hel p u s i n processin g a n input .  T o d o this ,  w e 
need structure s tha t  ar e fa r  mor e genera l  tha n a 
detaile d comple x lis t  o f  events .  Fo r  example , 
gettin g someplac e b y car ,  an d makin g reservation s 
by telephon e ar e tw o scene s tha t  wer e par t  o f 
$AIRPLANE tha t  coul d no t  possibl y b e par t  o f 
M-AIRPLANE.  Th e reaso n fo r  thi s i s tha t  on e coul d 
easil y confus e on e tri p i n a  ca r  t o visi t  a  frien d 
who live s nea r  th e airport ,  wit h a  tri p t o th e 
airpor t  tha t  wa s intende d t o enabl e on e t o fl y 
someplace .  Similarly ,  on e coul d easil y confus e a 
phone conversatio n maikin g airlin e reservation s 
wit h on e makin g hote l  resevervations .  I n fac t  the y 
migh t  wel l  b e th e sam e conversation . 

The proble m wit h ou r  ol d conceptio n o f  script s 
was tha t  muc h to o muc h tha t  coul d hav e bee n define d 
generally ,  an d tha t  i s likel y t o b e store d i n a 
genera l  fashio n i n memory ,  wa s define d specificall y 
as a  par t  o f  a  particula r  script .  When on e take s 
away everythin g tha t  coul d hav e bee n define d 
generall y fro m iSAIRPLAN E on e i s lef t  wit h th e 
thing s specifi c  to'SAIRPLANE ,  namel y gettin g o n th e 
plane ,  bein g seated ,  bein g serve d a  mea l  an d s o on . 
The abov e entitie s ar e th e script s tha t  w e no w 
believ e in .  Tha t  is ,  M-AIRPLAN E i s a  structur e 
that ,  lik e an y MOP,  organize s a  se t  o f  scenes .  On e 
of  thes e scene s i s SITTIN G I N TH E PLANE (SITP) . 
Thi s scen e ha s i n i t  a  numbe r  o f  script s specifi c 
t o tha t  scene .  Thes e includ e i$(SITP)EATING , 

i$(SITP)MOVIE ,  an d s o on .  Experience s tha t  occurre d 
withi n them ,  tha t  i s  whil e thos e script s wer e 
directin g processing ,  tha t  di d no t  coincid e wit h 
th e expectation s generate d b y tha t  script ,  woul d b e 
encode d a s failure s an d indexe d withi n tha t  script . 

M-AIRPLANE fills one strand of the meta 
MOP-TRIP.  I t  consist s o f  th e followin g scenes : 
M-AIRPLANE-8 scenes 
CHECK-IN + WAITING AREA + BOARDING » 
SIT-IN-THE-PLAN E +  DEPLANE •COLLECT-BAGS 

Each o f  th e scene s use d b y M-AIRPLAN E i s 
constructe d a s generall y a s possible .  We shoul d 
poin t  ou t  tha t  i t  i s  peopl e wh o ar e doin g th e 
constructio n o f  thes e scenes .  On e o f  th e scene s o f 
M-AIRPLANE i s somethin g calle d WAITIN G AREA.  Nov , 
i t  i s  reasonabl e t o ask ,  i s  thi s th e sam e a s th e 
scen e a s WAITIN G ROOM i n M-PROFtOFFICE-VISIT ? 
Clearl y suc h answer s depen d upo n th e experience s { 
memory ha s ha d an d th e decision s abou t  wha t  i s lik « 
what  (it s generalizations )  tha t  i t  ha s made .  I t  i i 
perfectl y plausibl e tha t  a  memor y tha t  ha d bee n t < 
a doctor' s an d a  lawyer' s offic e an d ha ( 
constructe d a  scen e WAITIN G ROOM,  nigh t  upo n it i 
firs t  encounte r  wit h a n airport ,  se e th e waitin ) 
are a a s a  versio n o f  WAITIN G ROOM.  And ,  o f  cours e 
i t  migh t  not . 
Our point is that the possibility for sue 
generalizations ,  fo r  interpretin g a  ne w experien c 
i n term s o f  wha t  i t  believe s t o b e it s mos 
relevan t  ol d one ,  mus t  exis t  fo r  a  memory .  I 
orde r  t o d o this ,  scene s mus t  b e memor y structur e 
i n thei r  ow n right ,  disassociate d for m t h 
structure s the y ar e use d wit h i n processing .  Thu s 
MOPk a s w e hav e outline d the m mus t  b e th e kind s o 
memory structure s w e need .  Scripts ,  i n th e o l 
versio n o f  them ,  wer e to o restrictiv e i n thi s 
regard .  Thi s doe s no t  mea n tha t  script s d o no t 
exis t  o f  course .  Some o f  th e experimenta l  wor k o n 
script s relate s t o MOPs a s w e hav e no w define d the m 
and som e o f  i t  relate s t o ou r  new ,  mor e restricte d 
definitio n o f  them . 

Learnin g 

Higher level learning and generalization takes 
plac e b y indexin g a  give n expectatio n failur e i n 
term s o f  th e MOPs an d scene s tha t  wer e activ e a t 
eac h o f  th e thre e level s o f  analysi s wheneve r  th e 
expectatio n failur e occurred . 

:One key problem that a theory of memory must 
explai n i s wha t  t o d o whe n a n expectatio n fails . 
Conside r  agai n th e Lega l  Seafoo d cas e (firs t 
discusse d i n Schank ,  1980) .  Afte r  processin g a n 
episod e a t  Lega l  Seafood ,  w e woul d wan t  t o hav e 
detecte d a  MOP-base d expectatio n failur e an d hav e 
so indexe d it .  Why i s thi s a  MOP-base d failur e an d 
how doe s a  syste m kno w wha t  structur e t o alter ? 
The MOP M-RESTAURANT indicate s th e orde r  o f 
occurranc e o f  scene s i n a  sequence .  ;On e wa y tha t  a 
HOP ca n fai l  i s  b y havin g th e orderin g o f  scene s 
tha t  i t  predict s tur n ou t  t o b e wrong .  I n Lega l 
Seafood ,  th e PAYIN G scen e come s immediatel y afte r 
th e orderin g scene .  Thu s M-RESTAURANT woul d b e 
marked ,  a t  leas t  initially ,  wit h a n inde x afte r 

:ORDER tha t  PA Y cam e nex t  i n thi s particula r 
instance .  But ,  jus t  simpl y markin g M-RESTAURANT i s 
not  enough . 

The main question that is generated by any 
expectatio n failur e is :  What  alteratio n o f  th e 
structur e tha t  generate d tha t  expectatio n mus t  b e 
made? Ther e ar e thre e possibilities ,  alteration , 
reorganization ,  an d th e constructio n o f  a  ne w 
structure . 

Consider our visitor to Burger King and 
HacDonald's .  A  firs t  encounte r  wit h Burge r  King , 
fo r  a  perso n whos e knowledg e structure s contai n 
onl y th e standar d M-RESTAURANT,  woul d produc e a n 
expectatio n failur e i n th e orde r  o f  ORDER,  SEATING , 
PAY,  When multipl e failure s occur ,  i t  i s  a  goo d 
bet  tha t  i t  i s  becaus e th e MOP bein g use d wa s o f 
littl e value .  Thus ,  i n a  situatio n o f  multipl e 
failure ,  a  ne w MOP mus t  b e constructed .  Thi s 
constructio n i s comple x sinc e i t  involve s reworkin g 
th e existin g MOP t o creat e th e ne w one .  Thi s i s 
done b y alterin g th e MOP first ,  an d th e scene s 
second ,  a s follows . 

As i n th e Lega l  Seafoo d example ,  i n Burge r 
Kin g PA Y goe s righ t  afte r  ORDER.  I n fact ,  w e migh t 
expec t  a  remindin g her e i f  th e Lega l  Seafoo d 
episod e cam e first .  We hav e a n additiona l  proble m 
wit h respec t  t o M-RESTAURANT i n tha t  th e SEATIN G 
scen e follow s PA Y an d ORDER.  Furthe r  ther e ar e 
some scrip t  expectatio n failure s too .  Fo r  example , 

i$RESTAURANT-ORDER i s no t  usuall y don e whil e 
standing . 

The first thing that must be done then is to 
construc t  a  ne w MOP.  T o construc t  a  ne w MOP,  w e 
star t  wit h th e scene s o f  th e ol d MOP an d reorde r 
the m accordin g t o th e ne w episode .  Thi s i s eas y i n 
th e cas e o f  wha t  w e wil l  temporaril y  cal l  M-BURGER 
KING.  Th e proble m i s tha t  whil e th e scene s may b e 
th e same ,  th e script s ar e different .  A  scen e 
describe s wha t  take s plac e i n general .  And ,  i n 
general ,  wha t  take s plac e i n a  regula r  restauran t 
and a  fast-foo d restauran t  i s th e same .  Bu t  th e 
specific s ar e different .  We d o no t  wan t  t o us e th e 
script s associate d wit h M-RESTAURANT therefore . 
The proble m the n i s t o construc t  ne w scripts . 
Actually ,  thi s i s hardl y a  proble m a t  all .  Th e ne w 
scrip t  i s  identica l  t o th e firs t  Burge r  Kin g 
episode .  Th e rea l  proble m i s t o alte r  th e scenes . 

At this point we have a new MOP, M-BURGER 
KING,  tha t  contain s th e scene s ENTER +  ORDER +  PA Y 
+SEATINC wit h ver y specifi c  script s attache d t o 
eac h scene .  Tw o problem s remain .  Firs t  w e mus t 
encod e th e script s correctl y i n th e scene .  Secon d 
we mus t  generaliz e M-BURGER KIN G t o th e MOP tha t  i s 
more likel y t o b e th e on e o f  greates t  use ,  namel y 
M-FAST FOOD.  Thes e tw o problem s ar e related . 
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The scen e alteratio n proble m depends ,  afte r 
all ,  o n ho w a  scen e i s constructe d i n th e firs t 
place .  Le t  u s then ,  b y wa y o f  example ,  conside r 
th e ORDER scene . 

ORDER as we have said, is a scene that is used 
by a  grea t  man y MOPs.  Some o f  thes e include : 
M-RESTAURANT,  M-SHOPPING,  M-PROVIDE-SERVICE , 
MvOFFICE,  M-TELEPHONE-BUYING,  M-TRAVEL-AGENT.  Th e 
scen e ORDER,  i n orde r  t o b e use d b y thi s divers e 
set  o f  MOPs,  mus t  b e writte n i n a s genera l  a  wa y a s 
possible .  ORDER i s on e o f  thos e scene s tha t  i s 
bot h physica l  an d societal .  Tha t  is ,  i t  expresse s 
bot h th e generalization s tha t  ar e vali d whe n 
someone i s physicall y orderin g something ,  an d thos e 
tha t  pertai n t o th e relationshi p betwee n th e 
participant s i n a n ORDERin g situation .  Below ,  w e 
hav e th e physica l  s^en e ORDER.  I t  look s a  lo t  lik e 
a script ,  bu t  withou t  an y particulars .  Particula r 
scripts ,  pointe d t o b y ORDER,  fil l  i n th e detail s 
(o r  color' )  th e ORDER scene .  Her e then ,  i s on e 
possibl e vie w o f  ORDER: 
Participants: actor, agent 
Props :  desire d objec t  o r  service ; 

mediu m o f  MTRANSing 
Precondi t  ions : 

acto r  ca n MTRANS t o agen t 
agen t  ca n b e assume d t o hav e abilit y  t o 

get  objec t  o r  d o servic e 
agen t  ha s willingnes s t o ge t  objec t  o r 

do servic e 
Act  ions : 

acto r  establishe s MTRANS linkag e 
acto r  attract s attentio n o f  agen t 
acto r  question s possibilit y  o f  servic e bein g 

performe d o r  objec t  bein g delivere d 
acto r  question s pric e o f  objec t  o r  servic e 
acto r  state s desir e t o agen t 
agen t  agree s t o compl y 
agen t  tell s  acto r  whe n complianc e wil l  b e complet e 

The role of a script attached to a scene is to 
colo r  th e scen e wit h th e particular s o f  tha t  scene . 
I n othe r  words ,  a  scrip t  i s  a  cop y o f  a  scen e wit h 
particular s fille d in .  Fo r  a  scrip t  t o b e used ,  a 
cop y o f  th e scen e i s mad e tha t  alter s th e scen e i n 
appropriat e ways ,  leavin g intac t  th e part s o f  th e 
scen e tha t  fi t  perfectly . 

Similarl y th e actions : 

actor questions possibility of service being 
performe d o r  objec t  bein g delivere d 

Knowledg e t h 
abou t  orderin g 
orderin g wil l  b e 
piec e tha t  wa s 
unchange d fro m 
knowledg e ca n 
orderin g i s i f 
specifi c  portio n 
expectatio n fail u 
store d i n ter m 
expectatio n fail u 
tha t  wer e deri v 
directl y copie d a 
scen e . 

at  i s  acquire d fro m restaurant s 
tha t  applie s t o al l  kind s o f 

known t o s o appl y becaus e th e 
acquire d wil l  hav e bee n copie d 

th e scene .  Th e onl y wa y suc h 
appl y acros s th e boar d t o al l 
i t  relate s t o a  non-restauran t 

of  th e script .  I n othe r  words , 
re s tha t  ar e script-specifi c  ar e 
s o f  th e scrip t  itself .  But , 
re s tha t  wer e du e t o expectation s 
ed fro m a  scen e piec e tha t  wa s 
r e store d i n term s o f  th e origina l 

To se e ho w th e scene-scrip t  relationshi p look s 
i n practic e let s conside r  th e scrip t 

i$RF.STAURANT-ORDER.  When i  $RESTAURANT-ORDER color s 
ORDKR i t  take s eac h lin e i n i t  an d eithe r  cop y i t 
directl y o r  alter s i t  t o sui t  th e script .  Fo r 
example ,  th e precondition : 

agen t  ha s willingnes s t o ge t  objec t  o r 
do servic e 

i s a  lin e i n ORDER.  '$RESTARANT-ORDER color s thi s 
lin e b y addin g th e in f  (>rma t  io n tha t  a  waitress ,  ca n 
be ,  becaus e i t  i s  he r  job ,  assume d t o b e willing . 

and 

acto r  question s pric e o f  objec t  o r  servic e 

are taken care of by the definition of a restaurant 
i n th e firs t  case ,  an d b y a  men u i n th e second . 
That  is ,  I$RESTAURANT-ORDER color s ORDER b y 
replacin g a n abstrac t  lin e abou t  pric e wit h 
informatio n abou t  readin g a  menu .  Thus ,  thes e 
line s ar e altere d i n thi s scrip t  t o reflec t  know n 
informatio n abou t  restaurants . 

Let's take a look at how a problem in ORDER 
can caus e memor y t o b e changed .  Suppos e w e hav e a 
perso n wh o order s i n a  restauran t  an d find s tha t  h e 
isn' t  serve d becaus e h e spok e i n a n uncout h manner . 
Initially ,  thi s perso n migh t  hav e a  memor y 
structur e tha t  look s lik e this : 

D-AGENCY 
'  I 

M-FASTFOOD M-RESTAURANT I  M-STORE M-PROVIDESERVICE 
I  I  I  I  I  ,  I 

• I  I 
• I  l- l 
V V 

^  >  ;  ORDER <  I  I 
1-POSSIBILITY ? I  I 
2-PRICE ? I  I 
3-MTRANS ORDER I  I 

•\  I 
I  I 

'SRESTAURANT-ORDER i$AUTO-PARTS+ORDER i$DEPT-ORDE R 
1-Define d b y rol e 1-copie d 1-FIN D pla n 

and MENU 2-copie d 2-LOO K 
2-colore d b y MENU 3-copie d 3-PTRAN s t o 
3-copie d salesperso n Thi s diagra m show s ho w th e 
by thre e scripts .  Thos e sc r 
informatio n i n ORDER an d eit h 
coloring ,  o r  copie d i t  direc t 
us e ORDER a s on e o f  it s  scene s 
addition ,  th e generalizatio n 
ORDER,  namel y D-ACENCY,  i s als o 
Thi s relationshi p i s clos e 
superse t  relationship .  Th e MOP 
of  fille r  t o empt y slot . 

scen e ORDER i s use d 
ipt s hav e copie d th e 
er  replace d i t  b y 
ly .  Thre e MOPs tha t 
ar e als o shown .  I n 
of  th e goa l  behin d 
connecte d t o ORDER. 
t o a  hierarchica l 
connectio n i s on e 

Now let' s  conside r  wha t  happen s whe n thi s 
person' s nast y orde r  goe s unfille d i n th e 
restaurant .  First ,  ther e i s a n expectatio n 
failure .  Th e episod e i s indexe d of f  o f 

ISRESTAURANT-ORDER i n slo t  3 .  But ,  a s slo t  3  ha s 
been copie d directl y fro m th e ORDER scene ,  thi s 
inde x i s move d u p t o tha t  level .  When th e sam e 
failur e occur s i n a n aut o part s store ,  o r  a  fas t 
foo d restaurant ,  o r  an y othe r  scrip t  tha t  copie s 
slo t  3  directl y fro m ORDER,  a  remindin g occurs . 
Thi s secon d instanc e cause s a  re-evaluatio n o f  th e 
expectatio n tha t  ha s failed .  Thi s re-evaluatio n 
cause s a n attemp t  t o explai n th e failure . 

In this case, the explanation is that servers 
don' t  lik e t o b e ordere d nastily .  Findin g suc h 
explanation s i s a n extremel y comple x process . 

.Ofte n the y ar e no t  easil y discoverable .  We may 
need t o b e told .  We may neve r  fin d out .  But ,  whe n 
we d o fin d a n explanation ,  i t  cause s a  loca l  fi x  t o 
be mad e tha t  enable s th e perso n whos e experienc e i t 
was t o modif y ORDER i n slo t  3  accordingly .  Thi s 
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allow s ever y HOP tha t  use s ORDER t o hav e tha t  fi x 
incorporate d i n i t  withou t  doin g a  thing .  Th e new , 
altered ,  ORDER i s simpl y use d b y an y MOP tha t 
previousl y use d th e ol d ORDER.  I n othe r  words , 
thi s hypothetica l  perso n shoul d no w kno w t o as k hi s 
wif e t o coo k hi m thing s i n a  polit e wa y an d s o on . 

Now let's consider the Burger King example 
again .  Th e proble m i n constructin g H-BURGER KIN G 
i s t o tak e eac h scen e tha t  tha t  MOP use s an d trea t 
eac h actio n tha t  occur s withi n i t  i n term s o f  it s 
deviatio n fro m th e baselin e scene .  Thus , 

i$BURGER-KING-ORDER i s buil t  b y notin g ho w th e 
action s observe d i n th e firs t  experienc e wit h 
Burge r  Kin g diffe r  fro m th e ORDER scene . 

The problem is, of course, that we want this 
MOP t o b e M-FAS T FOOD.  T o ge t  thi s MOP t o b e 
built ,  i t  i s  necessary  t o inde x M-BURGER KIN G i n 
term s o f  M-RESTAURANT.  Th e reaso n fo r  thi s i s a s 
follows :  Conside r  a  patro n enterin g MacDonalds . 
We wan t  thi s patro n t o ge t  reminde d o f  Burge r  King . 
To pu t  thi s anothe r  way ,  w e wan t  th e patro n t o kno w 
t o us e M-BURGER-KING an d no t  M-RESTAURANT.  Ho w ca n 
thi s b e accomplished ? On e wa y i s t o inde x 
M-RESTAURANT a t  th e poin t  o f  it s  faile d expectatio n 
relevan t  t o Burge r  King ,  i n thi s cas e notin g tha t 
th e scen e orderin g wa s differen t  i n a  particula r 
way.  Thus ,  M-RESTAURANT mus t  no w hav e i n i t  a 
marke r  recallin g th e pas t  expectatio n failur e an d 
directin g th e processo r  wher e t o g o fo r  hel p i n 
furthe r  processing . 

After this rerouting of processing has 
occurre d a  fe w time s i n th e sam e way ,  th e remindin g 
cease s t o occur .  A t  tha t  poin t  M-BURGER KIN G ha s 
been transforme d int o a  MOP wit h entr y condition s 
of  it s  own ,  tha t  is ,  on e tha t  ca n b e calle d i n fo r 
use withou t  eve n seein g i t  a s a  typ e o f  restaurant . 
To pu t  thi s mor e generally ,  a  ne w MOP i s grow n a t 
th e poin t  wher e it s condition s fo r  us e hav e bee n 
detecte d s o tha t  i t  ca n b e calle d u p independentl y 
fro m th e HOP i n whic h i t  originate d a s a n 
expectatio n failure .  Thus ,  afte r  a  fe w trials , 
M-RESTAURANT an d H-FAS T FOOD ar e independen t  MOPs. 

In general then, expectation failures that are 
MOP-based,  wil l  initiall y  jus t  produc e marker s 
valuabl e fo r  reminding .  However ,  i f  th e failur e i s 
radica l  enough ,  a  ne w HOP mus t  b e constructe d 
immediately . 
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