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Synopsis 

• Mo$va$on	
  

• What	
  is	
  ra$onale	
  

• Military	
  example	
  

•  Some	
  principles	
  for	
  automa$on	
  	
  

• Military	
  applica$on	
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Motivation 
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Fundamental Research Issue 

•  How	
  do	
  we	
  assist	
  people	
  to	
  create	
  and	
  use	
  
applica$ons	
  that	
  reason?	
  
– Modelling	
  Concepts	
  and	
  Wri$ng	
  Rules	
  

– Grasping	
  the	
  basic	
  logic	
  of	
  the	
  model	
  and	
  rules	
  

– Understanding	
  the	
  reasoning	
  performed	
  by	
  others	
  	
  

–  Sharing	
  understanding	
  across	
  the	
  human	
  team	
  

–  Sharing	
  reasoning	
  across	
  different	
  systems	
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Artefact  
representation 

Visualisation 

CNL Rationale 

Digitised  
Semantics 

  Representa$on	
  
  rich	
  expression	
  of	
  problems	
  and	
  their	
  

solu$ons	
  
  structure	
  and	
  logical	
  rela$ons/rules	
  
  based	
  on	
  generic,	
  re-­‐useable	
  domain	
  

concepts	
  
  formal,	
  unambiguous,	
  seman$cs	
  

  Ra$onale	
  for	
  challenging	
  and	
  explana$on	
  of	
  
reasoning,	
  intent,	
  assump$ons	
  

  Layers	
  of	
  Controlled	
  Natural	
  Languages	
  for	
  
communica$on	
  and	
  shared	
  understanding	
  

  Visualisa$on	
  for	
  explora$on	
  of	
  solu$ons	
  and	
  
enhancing	
  human	
  understanding	
  of	
  logic	
  

  Seman$c	
  representa$on	
  for	
  machine	
  
processing	
  and	
  formal	
  defini$on	
  of	
  logical	
  
rela$ons	
  

Towards A Solution 
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RATIONALE 

Unified Reasoning Infrastructure – “logic 
proposal” 

Common Logic 

ITA CE 

RDF/S/OWL 

RIF-FLD 

ITA 

RIF-FLD & CL semantics 

RIF-FLD 

Sowa  

Multiple Languages 
Unified Semantics 

external 
RIF = Rule Interchange Framework, 

for representing rules in XML 
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Rationale – what we know so far 
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Rationale is… 

•  A	
  network	
  of	
  reasoning	
  steps	
  leading	
  from	
  premises	
  and	
  
assump4ons	
  to	
  conclusions	
  
–  Automated,	
  based	
  on	
  the	
  logic	
  in	
  the	
  ontology	
  

–  Human,	
  logical	
  or	
  intui4ve	
  

•  The	
  record	
  of	
  how	
  a	
  person,	
  poten4ally	
  assisted	
  by	
  
automa4on,	
  reached	
  a	
  conclusion	
  

•  Pa>erns	
  of	
  reasoning,	
  including	
  challenges	
  and	
  counter	
  
challenges,	
  leading	
  to	
  posi4ve	
  and	
  nega4ve	
  support	
  for	
  a	
  
conclusion	
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A Rationale Network contains support paths 

•  Visualise	
  posi4ve	
  and	
  nega4ve	
  support	
  
–  Sources,	
  reasoning	
  steps,	
  assump$ons	
  

•  Propagate	
  truth	
  and	
  falsity	
  (and	
  certainty)	
  

•  Determine	
  effects	
  of	
  assump4ons	
  
–  What	
  depends	
  on	
  an	
  assump$on	
  
–  What	
  happens	
  if	
  an	
  assump$on	
  is	
  revoked	
  

–  What	
  assump$ons	
  are	
  incompa$ble	
  

•  Supports	
  defeasible	
  reasoning	
  

P 

NOT P 

True support 

False support 
inconsistent 

Support links for 
P and not P are 

separate 
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Informal Observations 

•  Land	
  Warfare	
  School	
  exercise	
  
–  Ra$onale	
  is	
  a	
  strong	
  part	
  of	
  preparing	
  and	
  presen$ng	
  a	
  plan	
  

•  CPM	
  evalua$on	
  
–  “Stream	
  of	
  Ra$onale”	
  is	
  ever-­‐present	
  and	
  easily	
  accessible	
  

•  Pathfinder	
  2	
  
–  Ra$onale	
  should	
  be	
  a	
  hybrid	
  of	
  human	
  and	
  machine	
  

–  Ra$onale	
  may	
  be	
  structured	
  or	
  unstructured	
  
–  Challenge/response	
  may	
  lead	
  to	
  explora$on	
  of	
  ra$onale	
  

–  Requirement	
  to	
  explore	
  ra$onale	
  may	
  help	
  to	
  “make	
  
analysts	
  more	
  curious”	
  	
  

•  We	
  believe	
  ra$onale	
  is	
  important	
  in	
  collabora$ve	
  
reasoning	
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Military Example 
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FIRES is set a planning problem by 
BDE 
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•  BaSle	
  group	
  BG	
  is	
  aSacking	
  enemy	
  aTer	
  crossing	
  bridge	
  
•  FIRES	
  must	
  provide	
  fire	
  support	
  for	
  this	
  crossing	
  between	
  6-­‐8 	
  
•  BaSle	
  group	
  BG1	
  deployed	
  at	
  the	
  same	
  $me	
  
•  Assuming	
  “peace	
  nego$a$ons	
  broken	
  down	
  by	
  4”	
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FIRES reviews resources for 
request 
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• 	
  3	
  BaSeries	
  of	
  Light	
  Guns,	
  A	
  Bty,	
  B	
  Bty,	
  C	
  Bty	
  
• 	
  A	
  Bty	
  reduced	
  in	
  power	
  
• 	
  B	
  Bty	
  already	
  allocated	
  to	
  another	
  task	
  
• 	
  C	
  Bty	
  a	
  long	
  way	
  from	
  the	
  opera$onal	
  area	
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FIRES creates Informal Rationale – no possible plan 

• 	
  A	
  Bty	
  not	
  enough	
  power	
  for	
  enemy	
  
• 	
  B	
  Bty	
  already	
  allocated	
  
• 	
  C	
  Bty	
  out	
  of	
  range	
  
• 	
  FIRES	
  can’t	
  sa$sfy	
  request	
  for	
  fire	
  support	
  
• 	
  Need	
  to	
  go	
  into	
  more	
  detail	
  to	
  check	
  before	
  telling	
  BDE	
  Cdr	
  

the	
  agent	
  FIRES	
  states	
  that	
  “B	
  Bty	
  Guns	
  is	
  not	
  available"	
  	
  
	
  	
  	
  	
  	
  	
  because	
  
“B	
  Bty	
  Guns	
  already	
  allocated	
  to	
  a	
  different	
  task".	
  

ITA	
  Controlled	
  English	
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FIRES uses GUI to construct formal 
rationale 

• 	
  Adding	
  resource	
  alloca$on	
  constraints	
  via	
  GUI	
  autogenerates	
  ra$onale	
  	
  
• 	
  ALL	
  Bty	
  Guns	
  are	
  prohibited	
  for	
  fire	
  support	
  request	
  
• 	
  FIRES	
  problem	
  is	
  reasoned	
  to	
  be	
  unachievable	
  (red	
  dots)	
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Full Rationale! 

• 	
  Full	
  ra4onale	
  constructed	
  from	
  	
  
• 	
  human:	
  “C	
  Bty	
  out	
  of	
  Range”	
  
• 	
  automated:	
  temporal	
  propaga$on,	
  goal	
  achievement,	
  resource	
  
alloca$on	
  

• 	
  But	
  difficult	
  to	
  grasp	
  in	
  any	
  detail!	
  
• 	
  “1	
  page	
  maximum”	
  rule	
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Just the assumptions… 

• 	
  Relevant	
  assump$ons	
  are:	
  
• 	
  “Peace	
  nego4a4ons	
  broken	
  down	
  by	
  4”:	
  FIRES	
  cant	
  do	
  anything	
  about	
  that	
  
• 	
  “C	
  Bty	
  Out	
  of	
  Range”:	
  	
  FIRES	
  needs	
  to	
  jus$fy	
  this	
  assump$on	
  [self	
  argument]	
  

Plan	
  fragment	
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“C Bty out of range” ? – check 
timings 
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• 	
  FIRES	
  asks	
  ready	
  reckoner	
  (RR)	
  service	
  to	
  calculate	
  min	
  travel	
  $me	
  for	
  C	
  Bty	
  guns	
  on	
  LONG	
  	
  
• 	
  RR	
  uses	
  CE	
  “the	
  l118	
  light	
  gun	
  moves	
  at	
  10	
  km	
  on	
  unmetalled”	
  and	
  terrain	
  map	
  data	
  
• 	
  RR	
  returns	
  answer	
  and	
  ra$onale	
  (as	
  CPM/RDF)	
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“C Bty out of range” ? – check 
intuition 
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• FIRES	
  believes	
  that	
  LONG	
  is	
  the	
  only	
  possible	
  route,	
  based	
  on	
  movement	
  of	
  BG1	
  
• Must	
  check	
  his	
  intui$on,	
  construc$ng	
  a	
  “get_to_area”	
  task	
  and	
  see	
  what	
  occurs	
  
• Formal	
  	
  -­‐	
  RR	
  service	
  (in	
  green)	
  adds	
  minimum	
  $me	
  ra$onale	
  
• Informal	
  -­‐	
  FIRES	
  (in	
  white)	
  creates	
  informal	
  ra$onale	
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FIRES takes his problem To BDE 
Cdr 

• 	
  FIRES	
  assumes	
  that	
  LONG	
  is	
  the	
  only	
  route,	
  	
  
	
  	
  	
  causing	
  unachievable	
  plan	
  
• 	
  This	
  ra$onale	
  is	
  abstracted	
  into	
  key	
  themes	
  

BDE	
  Cdr	
  challenges	
  
“why	
  not	
  SHORT”?	
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FIRES expands rationale for not using 
SHORT 

• 	
  BG1	
  is	
  using	
  route	
  SHORT	
  up	
  un$l	
  6	
  
• 	
  Route	
  Doctrine:	
  cant	
  share	
  Guns	
  with	
  Brigade	
  

Plan	
  fragment	
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BDE Cdr overrides FIRES doctrine assumption 

	
  Assump$on	
  by	
  FIRES	
  

BDE	
  Cdr	
  indicates	
  this	
  can	
  be	
  
overruled,	
  making	
  SHORT	
  

available	
  

• 	
  FIRES’	
  assump$on	
  about	
  Route	
  Doctrine	
  that	
  leads	
  to	
  plan	
  failure	
  is	
  exposed	
  
• 	
  Countered	
  by	
  the	
  BDR	
  Cdr	
  as	
  an	
  override	
  due	
  to	
  “tac$cal	
  	
  impera$ve”	
  

Knowledge Systems for Coalition Operations 2010 



[23] 

Removal of hidden assumption  

• 	
  System	
  can	
  calculate	
  the	
  consequences	
  of	
  removing	
  the	
  doctrine	
  assump$on	
  
• C	
  Bty	
  guns	
  now	
  available	
  for	
  alloca$on	
  to	
  fire	
  support	
  request	
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Summary of Example 

•  Based	
  on	
  “Dragons	
  Sword”	
  scenario,	
  from	
  the	
  UK	
  Land	
  
Warfare	
  School	
  

•  Misunderstanding	
  between	
  two	
  planners,	
  leading	
  to	
  failure	
  to	
  
achieve	
  a	
  plan	
  

•  Explora$on	
  of	
  ra$onale	
  used	
  to	
  uncover	
  hidden	
  assump$on	
  

•  Removing	
  assump$on	
  enables	
  plan	
  comple$on	
  

•  “This	
  problem	
  is	
  endemic	
  in	
  military	
  planning”	
  (LWS)	
  

•  Ra$onale,	
  argumenta$on,	
  challenge/response	
  could	
  help	
  in	
  
achieving	
  shared	
  understanding	
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Some principles for automation 
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ITA Controlled English 
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ITA Controlled English 

  A	
  Controlled	
  Natural	
  Language	
  is	
  a	
  human	
  readable	
  subset	
  of	
  English	
  that	
  
can	
  also	
  be	
  machine	
  parsed	
  	
  
  Improves	
  “impedance	
  matching”	
  between	
  human	
  and	
  agent	
  as	
  both	
  can	
  

use	
  the	
  same	
  language	
  
  A	
  number	
  of	
  CNLs	
  have	
  been	
  developed	
  	
  

•  We	
  use	
  ITA	
  Controlled	
  English	
  (CE)	
  
  “Inspired	
  by”	
  draT	
  of	
  Common	
  Logic	
  Controlled	
  English	
  (John	
  Sowa)	
  
  We	
  have	
  extended	
  it	
  to	
  cover	
  assump$ons,	
  argumenta$on,	
  …	
  
  User	
  can	
  state	
  facts,	
  assump$ons,	
  rules,	
  new	
  conceptual	
  models	
  in	
  CE	
  
  User	
  can	
  extend	
  syntax	
  
  Ra$onale	
  graphs	
  in	
  CE	
  

  Our	
  experience	
  suggests	
  that	
  it	
  is	
  powerful	
  to	
  use:	
  
  Non	
  logical	
  user	
  can	
  express	
  facts,	
  queries,	
  and	
  rules	
  
  Using	
  CE	
  as	
  primary	
  representa$on	
  throughout	
  the	
  system	
  leads	
  to	
  common	
  

seman$cs	
  across	
  sub-­‐systems	
  and	
  also	
  (surprisingly)	
  flexibility	
  and	
  crea$vity	
  in	
  
design	
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Synchronisation between Visualiser and 
Rationale 
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Links between Visualiser and Rationale 

•  Synchronised	
  display	
  of	
  plan	
  and	
  ra$onale	
  
–  select	
  plan	
  en$ty	
  and	
  see	
  ra$onale	
  
–  select	
  path	
  in	
  ra$onale	
  and	
  see	
  plan	
  en$$es	
  

•  Ontology	
  logic	
  binds	
  visualiser	
  and	
  ra$onale	
  

Model Entity 

Logical relations Rationale 

Domain specific 
 GUI 

ADD 

(ADD) O	
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Example linkages 

Nature	
  of	
  en44es	
   GUI	
   Ra4onale	
  

Resource	
  alloca$on	
  
constraint	
  

the	
  agent	
  'FIRES'	
  states	
  that	
  the	
  
resource	
  alloca$on	
  constraint	
  rac2	
  
constrains	
  the	
  task	
  fire_support	
  and	
  
prohibits	
  the	
  resource	
  'A	
  Bty	
  Guns'	
  
because	
  "A	
  Bty	
  Guns	
  unsuitable	
  for	
  
this	
  enemy".	
  

“inten$on”	
  links	
  
between	
  tasks	
  and	
  
objec$ves	
  

the	
  task	
  destroy_enemy	
  occurs	
  aTer	
  
the	
  task	
  cross_bridge	
  because	
  the	
  
task	
  cross_bridge	
  realises	
  the	
  
objec$ve	
  'Bridge	
  Crossed'	
  and	
  the	
  
objec$ve	
  'Bridge	
  Crossed'	
  enables	
  the	
  
task	
  destroy_enemy.	
  

• 	
  Linkages	
  could	
  be	
  automated	
  by	
  logic	
  from	
  the	
  ontology	
  (par$ally	
  implemented)	
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Hybrid Rationale 
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Hybrid rationale 

•  Reasoning	
  should	
  be	
  a	
  collabora$on	
  between	
  
automa$on	
  and	
  human	
  

•  Human	
  reasoning	
  may	
  be	
  structured	
  or	
  
unstructured	
  

•  Total	
  ra$onale	
  should	
  be	
  integrated	
  in	
  a	
  single	
  
view	
  	
  

•  But	
  may	
  lead	
  to	
  large	
  graphs	
  which	
  are	
  more	
  
difficult	
  to	
  follow	
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Hybrid Sources of reasoning are 
integrated 

the agent FIRES states that  
     "route SHORT is not available between 4-6" because  
       "BG1 using SHORT between 0-12" and  
       “C Bty and BG1 cannot use SHORT simultaneously". 

[if  
( the temporal entity T has the value X as earliest completion time ) and 
( the temporal entity T1 occurs after the temporal entity T ) 
 then 
( the temporal entity T1 has the value X as earliest start time ) 
. 

Argumentation “Patterns” 

Domain Application 

Automated Reasoning 

Handwritten User Rationale 
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Structured and unstructured 
rationale 

•  Ra4onale	
  defined	
  in	
  Controlled	
  English	
  

–  SENTENCE1	
  because	
  SENTENCE2	
  
–  May	
  contain	
  structured	
  facts	
  and/or	
  unstructured	
  text	
  

•  Structured	
  facts	
  can	
  match	
  logical	
  rules	
  allowing	
  further	
  inferences	
  
	
  	
  	
  	
  	
  	
  the	
  task	
  destroy_enemy	
  occurs	
  aTer	
  the	
  task	
  cross_bridge	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  because	
  	
  
	
  	
  	
  	
  	
  	
  the	
  task	
  cross_bridge	
  realises	
  the	
  objec$ve	
  'Bridge	
  Crossed'	
  and	
  	
  
	
  	
  	
  	
  	
  	
  the	
  objec$ve	
  'Bridge	
  Crossed'	
  enables	
  the	
  task	
  destroy_enemy.	
  

•  Unstructured	
  text	
  can	
  represent	
  informa4on	
  impossible	
  to	
  capture	
  in	
  
the	
  model	
  but	
  the	
  internal	
  detail	
  cannot	
  be	
  used	
  to	
  match	
  rules	
  and	
  
generate	
  new	
  inferences	
  
	
  	
  	
  	
  "SHORT	
  not	
  available"	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  because	
  "BG1	
  using	
  SHORT"	
  and	
  "cannot	
  share	
  SHORT	
  with	
  BG1"	
  

•  But	
  possible	
  to	
  have	
  a	
  ra4onale	
  graph	
  based	
  on	
  unstructured	
  text,	
  or	
  
a	
  combina4on	
  of	
  structured	
  and	
  unstructured	
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Moving between structured and 
unstructured  

•  Unstructured	
  –	
  good	
  for	
  informal	
  human	
  reasoning	
  
–  Easy	
  to	
  write	
  
–  Likely	
  to	
  be	
  smaller	
  

–  But	
  may	
  miss	
  key	
  reasons	
  

•  Structured	
  –	
  good	
  for	
  ensuring	
  all	
  dependencies	
  are	
  captured	
  
and	
  the	
  links	
  are	
  logical	
  
–  But	
  large	
  and	
  may	
  be	
  too	
  finely	
  granulated	
  

•  Must	
  be	
  able	
  to	
  move	
  between	
  them	
  
–  Start	
  with	
  rough	
  and	
  add	
  more	
  detail	
  

–  Take	
  a	
  detailed	
  graph	
  and	
  abstract	
  to	
  simpler	
  one	
  

•  This	
  explora$on	
  may	
  help	
  the	
  user	
  to	
  validate	
  and	
  define	
  new	
  
aspects	
  of	
  the	
  ontology	
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Abstraction – grasping large 
graphs 

•  	
  User	
  groups	
  nodes	
  and	
  abstracts	
  to	
  an	
  
unstructured	
  proposi$on,	
  eg	
  “fire	
  support	
  6-­‐8”	
  

•  	
  Grouping	
  depends	
  on	
  what	
  you	
  want	
  to	
  present	
  
• Allows	
  movement	
  between	
  structured	
  and	
  
unstructured	
  

• CE	
  could	
  be	
  used	
  to	
  express	
  the	
  abstrac$on.	
  
Could	
  this	
  be	
  used	
  to	
  create	
  new	
  rules	
  or	
  
concepts?	
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Communicating rationale in RDF 

•  Systems	
  need	
  to	
  communicate	
  ra$onale	
  

–  ready	
  reckoner	
  
–  Sub	
  planning	
  systems	
  

•  ITA	
  “Logic	
  proposal”	
  offers	
  a	
  way	
  to	
  represent	
  ra$onale	
  in	
  
OWL/RDF	
  
–  Implemented	
  in	
  IBM/Boeing	
  exchange	
  of	
  plans	
  and	
  in	
  ACITA	
  

demonstra$on	
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Patterns of Rationale 
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•  PaSerns	
  of	
  challenge	
  and	
  response	
  
–  Why	
  did	
  you	
  say	
  that?	
  

–  Your	
  fact	
  is	
  wrong	
  
–  Your	
  reasoning	
  is	
  wrong	
  
–  Can	
  expose	
  hidden	
  assump$ons	
  and	
  incorrect	
  reasoning	
  

•  Visualiser	
  can	
  assist	
  the	
  explora$on	
  of	
  the	
  ra$onale	
  
graph	
  by	
  addi$on	
  of	
  standard	
  “paSerns”	
  
–  Claim,	
  Jus$fy,	
  Rebut,	
  Undercut	
  

–  Using	
  CE	
  to	
  represent	
  the	
  argument:	
  
in	
  the	
  argumenta$on	
  arg1,	
  	
  
	
  	
  	
  	
  	
  	
  	
  by	
  sta$ng	
  that	
  "Tac$cal	
  impera$ve	
  allows	
  me	
  to	
  override"	
  	
  
	
  	
  	
  	
  	
  	
  	
  the	
  agent	
  'BDE	
  Cdr'	
  disputes	
  the	
  claim	
  that	
  "Route	
  doctrine	
  states	
  it"	
  .	
  

Argumentation as a rationale 
pattern 
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Argumentation – Rebut Claim 

• 	
  User	
  clicks	
  on	
  ra$onale	
  graph	
  to	
  add	
  “Rebut	
  Claim”	
  
• 	
  Argumenta$on	
  CE	
  generated	
  in	
  orange,	
  and	
  the	
  corresponding	
  ra$onale	
  in	
  blue	
  

– ASemp$ng	
  to	
  construct	
  seman$cs	
  of	
  argumenta$on	
  via:	
  

Working	
  with	
  
CUNY	
  to	
  

explore	
  this	
  
idea	
  

Argumentation CE Rationale CE 
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Military Application 
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Military Application - Analysis 

•  UK:	
  the	
  example	
  is	
  validated	
  as	
  a	
  realis$c	
  situa$on	
  
where	
  ra$onale	
  explora$on	
  is	
  of	
  benefit	
  

•  US:	
  the	
  US	
  Military	
  Decision	
  Making	
  Process	
  (MDMP)	
  
for	
  coordina$on	
  and	
  synchronisa$on	
  of	
  plans	
  has	
  
stages	
  where	
  ra$onale	
  is	
  important:	
  

–  In	
  Mission	
  Analysis	
  the	
  Commander	
  and	
  staff	
  expand	
  
the	
  details	
  of,	
  and	
  verify,	
  the	
  Mission	
  

•  	
  they	
  may	
  challenge	
  FIRES	
  ra$onale,	
  develop	
  shared	
  
understanding	
  of	
  route	
  doctrine	
  constraints	
  and	
  how	
  this	
  
influences	
  resource	
  availability	
  

–  In	
  COA	
  Analysis,	
  the	
  staff	
  compares	
  dis$nct	
  Courses	
  of	
  
Ac$on	
  and	
  recommends	
  one	
  to	
  the	
  Commander	
  

•  during	
  the	
  synchronisa$on	
  of	
  the	
  BaSlefield	
  Opera$ng	
  
Systems,	
  the	
  planning	
  staff	
  may	
  challenge	
  the	
  ra$onale	
  
for	
  not	
  using	
  C	
  Bty	
  Guns,	
  leading	
  to	
  shared	
  understanding	
  
of	
  the	
  route	
  doctrine	
  constraints,	
  allowing	
  the	
  
Commander	
  to	
  respond	
  with	
  a	
  waiver	
  

Mission	
  receipt	
  

Mission	
  analysis	
  

COA	
  development	
  

COA	
  analysis	
  

COA	
  comparison	
  

COA	
  approval	
  

Order	
  produc$on	
  

MDMP	
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Military Application - Rehearsal 

•  Once	
  the	
  MDMP	
  is	
  complete,	
  the	
  staff	
  rehearse	
  the	
  chosen	
  
COA,	
  ensuring	
  that	
  the	
  staff	
  understand	
  the	
  commander’s	
  
intent	
  and	
  to	
  visualise	
  the	
  concept	
  of	
  opera$ons,	
  e.g.	
  
Rehearsal	
  of	
  Concept	
  (ROC	
  drills)	
  

•  This	
  provides	
  an	
  opportunity	
  to	
  iden$fy	
  erroneous	
  
assump$ons	
  via	
  the	
  challenge/response	
  to	
  ra$onale	
  
–  Planners	
  talk	
  through	
  the	
  ra$onale	
  for	
  tasks	
  one	
  to	
  two	
  levels	
  up	
  
–  Ra$onale	
  is	
  communicated	
  in	
  the	
  command	
  intent	
  for	
  effects	
  

•  DESTROY	
  enemy	
  in	
  order	
  to	
  “Clear	
  route	
  of	
  enemy	
  forces”	
  

–  Unresolved	
  problems	
  are	
  presented	
  to	
  the	
  Commander	
  for	
  
resolu$on	
  

•  However	
  rehearsal	
  does	
  not	
  always	
  tease	
  out	
  hidden	
  
assump$ons	
  
–  ATer	
  Ac$on	
  Review	
  (AAR)	
  led	
  by	
  Commander	
  may	
  finally	
  expose	
  

assump$ons	
  

My	
  tasks	
  

Level-­‐1	
  

Level-­‐2	
  

in	
  order	
  to	
  	
  

in	
  order	
  to	
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Evaluation 

•  Planning	
  an	
  evalua$on	
  of	
  the	
  CPM	
  in	
  a	
  mul$user	
  
military	
  scenario	
  
–  Exchanging	
  plans	
  

•  Aiming	
  to	
  add	
  some	
  capture	
  and	
  passing	
  of	
  ra$onale	
  
•  U$lity	
  of	
  ra$onale?	
  

–  Amount	
  of	
  requests	
  for	
  further	
  “why”	
  informa$on	
  
–  Degree	
  of	
  frustra$on	
  exhibited	
  by	
  collaborators:	
  

• Why	
  do	
  I	
  have	
  to	
  do	
  this?	
  
• What	
  is	
  (s)he	
  trying	
  to	
  do	
  here?	
  

–  Degree	
  to	
  which	
  ra$onale	
  is	
  “made	
  up”	
  to	
  fill	
  the	
  gap	
  

•  Informal	
  experiment	
  by	
  observa$on	
  
–  Probably	
  won’t	
  have	
  a	
  control	
  group	
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Shared Understanding? 

•  We	
  believe	
  that	
  shared	
  understanding	
  is	
  supported	
  by:	
  

–  exchange	
  of	
  ra$onale	
  in	
  CE	
  between	
  different	
  systems	
  

–  synchronisa$on	
  of	
  the	
  ra$onale	
  to	
  the	
  basic	
  problem	
  
solving	
  en$$es	
  

–  facilita$ng	
  “abstrac$on”	
  of	
  the	
  key	
  themes	
  in	
  the	
  ra$onale	
  

–  use	
  of	
  challenge/response	
  argumenta$on	
  paSerns	
  to	
  
expose	
  assump$ons	
  

•  We	
  believe	
  that	
  this	
  is	
  relevant	
  and	
  important	
  in	
  the	
  military	
  
context	
  

•  We	
  need	
  to	
  evaluate	
  it,	
  as	
  part	
  of	
  the	
  CPM	
  evalua4on	
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Thank You 
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