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FUNDAMENTAL RESEARCH ISSUE

e How do we assist people to create and use
applications that reason?

— Modelling Concepts and Writing 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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TOWARDS A SOLUTION

m Representation
m rich expression of problems and their
solutions
m structure and logical relations/rules
based on generic, re-useable domain
concepts
m formal, unambiguous, semantics
m Rationale for challenging and explanation of
reasoning, intent, assumptions
m Layers of Controlled Natural Languages for
communication and shared understanding
m \/isualisation for exploration of solutions and
enhancing human understanding of logic
m Semantic representation for machine
processing and formal definition of logical
relations
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RATIONALE IS...

e A network of reasoning steps leading from premises and
assumptions to conclusions

— Automated, based on the logic in the ontology

— Human, logical or intuitive

e The record of how a person, potentially assisted by
automation, reached a conclusion

e Patterns of reasoning, including challenges and counter
challenges, leading to positive and negative support for a
conclusion
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IT

A RATIONALE NETWORK CONTAINS SUPPORT PATHS

e Visualise positive and negative support

"/nm

Support links for
P and not P are
P separate

True support

I inconsistent

T
_____—»| NOTP

False support

— Sources, reasoning steps, assumptions
e Propagate truth and falsity (and certainty)
e Determine effects of assumptions

— What depends on an assumption
— What happens if an assumption is revoked
— What assumptions are incompatible

e Supports defeasible reasoning
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INFORMAL OBSERVATIONS

e Land Warfare School exercise

— Rationale is a strong part of preparing and presenting a plan

e CPM evaluation
— “Stream of Rationale” is ever-present and easily accessible

e Pathfinder 2

— Rationale should be a hybrid of human and machine
— Rationale may be structured or unstructured
— Challenge/response may lead to exploration of rationale

— Requirement to explore rationale may help to “make
analysts more curious”

e \We believe rationale is important in collaborative
reasoning
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FIRES &

is ﬁéﬁormed in

it is assumed by the agent ARRC that "peace
negotiations broken down by 4"

it is true that "the enemy is on the other side of the
bridge".

it is true that "troops vulnerable on bridge”.

the agent BDE Cdr’ states that the objective ‘Enemy
defeated by 11 (ARRC) has 11 as latest completion
time because "The ARRC says so" and "peace
negotiations broken down by 4"

the agent ‘BDE Cdr states that the objective ‘Bridge
Crossed’ enables the task destroy_enemy because
"the enemy is on the other side of the bridge".

the agent BDE Cdr' states that the objective
‘Crossing Supported’ supports the task cross_bridge
because "troops vulnerable on bridge”.

collaborates with

FIRES Plan
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‘he agent ‘BDE Cdr states that the task
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_ s S Péf panadin - —r destroy_enemy occurs after the task cross_bridge
re?ksgé LN . us) because the objective Bridge Crossed enables the
firs_support o E‘%ﬁom)gim XX / task destroy_enemy and the task cross_bridge

realises the objective Bridge Crossed’ .

)

StefUpHQ

e  Battle group BG is attacking enemy after crossing bridge
*  FIRES must provide fire support for this crossing between 6-8

101

e Battle group deployed at the same time

e Assuming “peace negotiations broken down by 4”
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S REVIEWS RESOURCES FOR

REQUEST

Advan Rome Jll Resource Req fsrr @53979975

0 ™7

Name: ksrr

EarliestStart: |

LatestStart: | 6

fsir EarliestEinish: |
has OpLONhaek OAQOM of
LatestFinish: |8
BG1 BG MinDur: |
is required by
has OF’FOM of MaxDur: |
Qy: |
FIRES )
FIRES Matrix_unallocated B I
has OFfCOM of L sae | _ Delete Hide
A ‘EW is d-by. . ABty Guns
has OPLOM of ALLOCT
o Blipeates T “eatisfies. .
. ; : 0o T
. i BBty Guns !
& i@ e :
has as __ari;hetype
Ci@ery [ AIRIGUS e D
ha;}gsarcﬁéi%ae FIRES Matrix_allocated

et

e 3 Batteries of Light Guns, A Bty, B Bty, C Bty

e A Bty reduced in power

e B Bty already allocated to another task

e C Bty a long way from the operational area [13]
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FIRES CREATES INFORMAL RATIONALE — NO POSSIBLE PLAN

%, 2
""nmry of 0

| [src184] ARRC states that |

v

"takes 2 hours to cross hridge" "the enemy is on the other side of the bridge" "takes 3 hours to destroy enemy" "must destroy enemy by 11"
[b100180] [b100182] [h100188] [p100518]
“troops vulnerable on hridge" "must cross bridge hetween 6-8"
[b100194] [c100218)
"need firesupport hetween 6-8" "FA most appropriate for firesupport” "A Bty Guns unsuitable for this enemy" "B Bty Guns already allocated to a different task" "C Bty out of range"
[c100218] [b100196) [b100188] [b100200] [b100202]
‘ﬁ/ // [src189] ARRC states that
"need FA between B-8" "A Bty Guns is not available" "B Bty Guns is not availahle" "C Bty Guns is not available" "total set of FA is A Bty Guns, B Bty Guns, C Bty Guns"
[c100220] [c100224] [c100226) [c100228) [p100519)
"must choose a suitable and available FA between B-8" "no suitable FA availahle between 6-8"
[c100222) [c100230]

ITA Controlled English ] \%\

"firesupport cannot be given between B-8"

the agent FIRES states that “B Bty Guns is not availabie" [c100232]

because
“B Bty Guns already allocated to a different task".

"cannot cross bridge between 6-8"
[c100234]

e A Bty not enough power for enemy &4

e B Bty already allocated T

e C Bty out of range (6100235

* FIRES can’t satisfy request for fire support \?'/

e Need to go into more detail to check before telling BDE Cdr ARRC et camot e et
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™ FIRES USES GUI TO CONSTRUCT FORMAL

“~  RATIONALE

Ciossing Supportad

fire, support

Advan ‘ A Rome

FIRES Plan ke box

is redﬁirgd by

constrains

the agent FIRES' states that the resource allocation ;[
constraint rac3 constrains the task fire_support and
. prohibits the resource ‘B Bty Guns’ because the
. L resource commitment ‘ALLOC1 allocates the
farr : resource pool ‘B Bty Guns’ and satisfies the resource
' request rr0 and the resource request rr0 has 7 as
earliest completion time and the task fire_support
has 6 as latest start time.

cqnst':rains : o
Foi i is requifed by
FIRES Matrix_unallocated

the agent FIRES' states that the resource allocation
constraint rac1 constrains the task fire_support and
prohibits the resource 'C Bty Guns’ because "C Bty
out of range”.

[ [sbtisfies - the resource request fsrr has false as achievable

because the resource allocation constraint rac2
constrains the task fire_support and the resource
allocation constraint rac1 constrains the task

fire_support and the resource allocation constraint

rac1 prohibits the resource 'C Bty Guns’ and the

resource allocation constraint rac2 prohibits the

resource ‘A Bty Guns’ and the resource allocation
constraint rac3 constrains the task fire_support and =]
the resource allocation constraint rac3 prohibits the

FIRES Matrix_allocated

e Adding resource allocation constraints via GUIl autogenerates rationale
e ALL Bty Guns are prohibited for fire support request
* FIRES problem is reasoned to be unachievable (red dots)
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FULL RATIONALE!

e Full rationale constructed from
e human: “C Bty out of Range”
e automated: temporal propagation, goal achievement, resource
allocation

e But difficult to grasp in any detail!

e “1 page maximum” rule

Knowledge Systems for Coalition Operations 2010 [16]



itis true that

I,
& o,

ITA

&
%, o
M/ﬂlﬂ‘try of D

itis true that
the objective Enemy destroyed has 11’

JUST THE ASSUMPTIONS...

itis d by ARRC that

“peace negotiations broken down by 4™

[

Plan fragment |

O

s latest completion time

D

itis true that

the task destroy_enemy has 11" asJatest completion time

D

itis true that

the task destroy_enemy has 'S'Ps latest starttime

O

itis true that

the task cross_bridge has 8" as Iitest completion time

O
itis true that

the task cross_bridge has ‘6 gs latest starttime

D
itis true that

occurs after
crd doe
(<6)~ (<8)

has as context
BDE Plan

Enemy destroyed

realises
desm",

(<8)  (<11)

occurs simultaneously with
supports
L
. fire. support

i by
realises (<6)
Ciossing Supported

i FIRES ﬁ required by

constrains

constrain:

i

FIRES Matrix_

L. Bty Guns

..C.Bty Guns

the task fire_support hasﬁp latest start time

itis true that

itis true that

itis assumed by FIRES th
"C Bty outofrange”

the resource allocation constraint rac4 COHSE&'HS the task fire_support

the resource allocation constrain rohibits the resource ‘B Bty Guns
— |

the resource allocation constraint rac2 c?afns the task fire_support

itis true that

the resource allocation constraint rac2

ibits the resource 'C Bty Guns’

e Relevant assumptions are:
* “Peace negotiations broken down by 4”: FIRES cant do anything about that
e “C Bty Out of Range”: FIRES needs to justify this assumption [self argument]

itis true that

the resource request fsrrhas wse as achievabl

le
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“C BTY OUT OF RANGE” ? — CHECK

TIMINGS

1 (US)

AT

has as a;'chetype

BDEEg RV

PL LION

EMAj
; ) LONG - \
c iery paaad orAl
L118 8ot Gun ) BRA7 d
StefUpHQ
) 19 MAP{
p errainRR
Bl Route LONG @52348396 -|[=]E3 | L.JW the agent terrainRR states that the minimum path
—— transit time ‘mil:L118_LightGun_on_LONG1 has
Name: [LONG D l e | Time to Travel = 3.08557 hours '3.08557" as minimum because
Classification: Ignmetalled 'I ? ‘ G I ----- th;;::%;ca):t:n'lﬁg\@' s exenatatiod a5
H . - - - - 7
2 ol |218'236’238'259’246'280’251' - I e | the maximum terrain speed ru3 has 10 as speed and

Length: |30.8557 2 I G | trle:rl::ia:iar::]tém terrain speed ru3 has unmetalled as

0 the maximum terrain speed ru3 has

: ?

S I - I e | ‘mil:L118_LightGun’ as resource and

e P
Capinfo: | 2| c | Jthe land route LONG' has ‘30,8557 as length.

Editpath I Flia I Eea | 'I_'lmetotravell it is true that the maximum terrain speed ru3 has 10 as
Save I Delete | Hide | Hide contentsl Show | Valid | Cancel fgﬁi‘: i.:,'dL?;hstG“:?‘:‘:I:Zgoausr‘:z"a'" and has

it is true that the land route LONG has '30 8557 as
lenath.

* FIRES asks ready reckoner (RR) service to calculate min travel time for C Bty guns on LONG
* RR uses CE “the 1118 light gun moves at 10 km on unmetalled” and terrain map data
* RR returns answer and rationale (as CPM/RDF)
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“C BTY OUT OF RANGE” ? — CHECK

INTUITION

true that itis true that itis true that

itis true that i

e maximum terrain speed ru3 has 10" as speed [ | the maximum terrain speed ru3 has unmetalled as terrain

e
the maximum terrain speed ru3 has'mil:L118_LightGun’as resource the land route LONG' has 30.8557 " as length

itis true that.

i
the land route LONG' has unmetalled as classification

IRES that

itistrue that— itis true that
‘NOW is 4"

\

‘ fhe minimum path transittime 'miI:L113_LightGun_on_¢0NGZ' has '3.08557" as minimum

itis dbyF
"LONG is the only possible route”

“=Fire Support 6-8="

I

itis true that

the task get_to_area has '4\3s latest starttime

itis true that

the task get_to_area has '3 as‘ninimum duration

\?

itis true that

the resource requestfsrrhas '6/‘25)2&9?1 starttime

the task get_to_area has 7" as eagiest completion time

the task get_to_areawa completion time

1 (US
\'LT\) / -

) Avon

BsG Ky )"” BDEE)g RV
o e S
Ass@‘?’ﬂluy_bm hond ‘
coey LoNG Foed Noaishge/
StegUpHQ 2L

PL LION

fer| e

19 wae{

\/

the task get_to_area has fal‘ e as achievable

O

’ “C Bty out of gpnge'

*FIRES believes that LONG is the only possible route, based on movement of BG1
eMust check his intuition, constructing a “get_to_area” task and see what occurs
*Formal - RR service (in green) adds minimum time rationale
eInformal - FIRES (in white) creates informal rationale
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itis assumed by FIRES that itis true tha
"LONG is the only PO sible route” "<MTT on LONG is 3 hr=" “=Fire Supporg 6-8="
4 /

itis true that

the task get_to_area has '@ as?syeb/mpletion time
\/ itis true tha

the task get_to_area has falge as achievable

“=C Bty cant positon till 7="

BDE Cdr challenges

“why not SHORT”? ®

“C Bty out omege"

e FIRES assumes that LONG is the only route,
causing unachievable plan
e This rationale is abstracted into key themes

the resource request fsrr has‘te as achievable

the task fire_support has fal#e as achievahle [20]




-~ FIRES EXPANDS RATIONALE FOR NOT USING

ITA

% 2
4"hla:r,, of 0

SHORT

itis true that itis true that

the task move_to_oa has the resoyce ‘BG1 as executor J the task move_to_oa is performed in th*ﬂent maove deploy_hg1

itis true that
the task move_to_ca has ‘6" as latest completion time

itis assumed by
"Route doctrine

IRES tha
tates it

Plan fragment

Routs doctrne st3

move_to oa

(<6)

BDE Plan

e BG1 is using route SHORT up until 6

e Route Doctrine: cant share Guns with Brigade

"SHORT not avgilable”

itis true that

“cannot share SHORT with

itis true that

"LONG is the only po%sible route”

)
)
BSG K ‘)“1' BDEEHy RV ’
|4 SORT A
Ass{Aepioy_bal
) LoNG % \ { - PAl
&

) StefUpHQ o

)

) 9 wap{

Avon
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BDE CDR OVERRIDES FIRES DOCTRINE ASSUMPTION

BDE Cdr indicates this can be itis assumed oy BDE Cdr that
overruled, making SHORT
available

itis true that itis true that
; resoq{ce ‘BG1 as executor the task move_to_oa is performed in th(—g| intent move deploy_hg1 the task move_to_oa has ‘6’ as latest completion time

canno!sl are !H!RTW"h -

!!H! 5 !!e only pogsible route”

[ Assumption by FIRES

e FIRES’ assumption about Route Doctrine that leads to plan failure is exposed
e Countered by the BDR Cdr as an override due to “tactical imperative”
Knowledge Systems for Coalition Operations 2010 [22]



Ciossing Supportgd ’

ﬁle SLI[

Advan Rome

is reqﬁirgd by

con;tilgizq':s FIRES Plan
cgﬁsﬁaﬁns
fsrr
cqnsfrains is required by
. FIRES Matrix_unallocated
................ Pﬂ'Sﬂee’" .

FIRES Matrix_allocated

e System can calculate the consequences of removing the doctrine assumption
oC Bty guns now available for allocation to fire support request

Knowledge Systems for Coalition Operations 2010
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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

Exploration of rationale used to uncover hidden assumption
Removing assumption enables plan completion

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

Rationale, argumentation, challenge/response could help in
achieving shared understanding

Knowledge Systems for Coalition Operations 2010 [24]
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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” draft of Common Logic Controlled English (John Sowa)
= We have extended it to cover assumptions, argumentation, ...
= User can state facts, assumptions, rules, new conceptual models in CE
= User can extend syntax
= Rationale 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 representation throughout the system leads to common
semantics across sub-systems and also (surprisingly) flexibility and creativity in
design

Knowledge Systems for Coalition Operations 2010 [27]
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LINKS BETWEEN VISUALISER AND RATIONALE

e Synchronised display of plan and rationale

— select plan entity and see rationale

— select path in rationale and see plan entities

e Ontology logic binds visualiser and rationale

Domain specific
GUI

Logical relations

v
-
<

"% Model Entity

o (ADD)

Rationale

IADD
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EXAMPLE LINKAGES

Nature of entities

GUI

Rationale

Resource allocation
constraint

ﬂrE‘_SLIpED

constrains

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

“intention” links
between tasks and
objectives

“Bridge Crossem
\ _--"‘f - ‘.'f'

realkses
ocC er

cross_bridge

_enem

the task destroy_enemy occurs after
the task cross_bridge because the
task cross_bridge realises the
objective 'Bridge Crossed' and the
objective 'Bridge Crossed' enables the
task destroy_enemy.

e Linkages could be automated by logic from the ontology (partially implemented)

Knowledge Systems for Coalition Operations 2010
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HYBRID RATIONALE

e Reasoning should be a collaboration between
automation and human

e Human reasoning may be structured or
unstructured

e Total rationale should be integrated in a single
view

e But may lead to large graphs which are more
difficult to follow

Knowledge Systems for Coalition Operations 2010 [32]



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".

Hardwritten User Rationale

Destro“_\f;-:;nem'_‘; by 1-1“:-(1\RRC_]

(<6)  (<8)

Domain Application

"TELL ME WHY???7"
[h36]

[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 )

"enemy is out of range of FA3"
[b34]

—

FA3 is not available”

e Automated Reasoning
Argumentation “Patterns”
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STRUCTURED AND UNSTRUCTURED

RATIONALE

Rationale 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 after the task cross_bridge
because

the task cross_bridge realises the objective 'Bridge Crossed' and

the objective 'Bridge Crossed' enables the task destroy_enemy.

Unstructured text can represent information 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 rationale graph based on unstructured text, or
a combination of structured and unstructured

Knowledge Systems for Coalition Operations 2010 [34]



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 exploration may help the user to validate and define new
aspects of the ontology

Knowledge Systems for Coalition Operations 2010 [35]



ABSTRACTION — GRASPING LARGE

itis assumes d by FIRES thal itis true that |
“"Route doctrine tates it" \n[b1000[17] “=Fire Suppoq 6-8=" \n[p100109} =
& l?l =
e
= ] i i

itis true that itis true that
| “cannot share SHORY with BG1"\n[b10001g] | "<BG1 uses SH: T>'\n[p1000’11

S true that
| the task get_to_area has ‘&' as/latiy etion time \n[c100003]
itis true tha

itis true th;

|_
SHORT ot avgilable™ \n| [b100 11]

+

"<M1Tis3hr>'\n[p1010 3LONG th only po T sible route™\n [D10000r]

| “<Cant getto pos@b' \n[p1000r 5]

the task get_to_area has fal#e as achievable \n[b100003]

e User groups nodes and abstracts to an
unstructured proposition, eg “fire support 6-8”

e Grouping depends on what you want to present

e Allows movement between structured and
unstructured

e CE could be used to express the abstraction.
Could this be used to create new rules or
concepts?

‘“e‘“”’e-s“""°““““'*e“ﬂﬁ&f\‘/\‘iféd@ Systems for Coalition Operations 2010 [36]




COMMUNICATING RATIONALE IN RDF

e Systems need to communicate rationale
— ready reckoner
— Sub planning systems

e |TA “Logic proposal” offers a way to represent rationale in

OWL/RDF
— Implemented in IBM/Boeing exchange of plans and in ACITA
demonstration
1 hes 10 st e 0 has 103 start e 1 2

SubPan problem %
? ?
I@D SubFan A Ly CODI

'Cdr B
@ cPM

Temporal
reasoner

(rules, lexicon) Reckoner
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ARGUMENTATION AS A RATIONALE

PATTERN

e Patterns of challenge and response
— Why did you say that?
— Your fact is wrong

— Your reasoning is wrong

— Can expose hidden assumptions and incorrect reasoning

e Visualiser can assist the exploration of the rationale
graph by addition of standard “patterns”

— Claim, Justify, Rebut, Undercut

— Using CE to represent the argument:

in the argumentation argl,
by stating that "Tactical imperative allows me to override"
the agent 'BDE Cdr' disputes the claim that "Route doctrine states it" .

Knowledge Systems for Coalition Operations 2010 [39]



ARGUMENTATION — REBUT CLAIM

it is assumed by the agent
‘FIRES' that "Route doctrine
states it"

it is false that "Route doctrine
states it" because 'Tactical
imperative allows me to
override”

it is assumed by the agent
‘BDE Cdr that "Tactical
imperative allows me to
override”

|»

|

itis assumed by BDE Cdr that

‘Tactical imperative allows‘rne to override™ \n[p100024]

= Argument

Claim Response

'Route doctrine states it”
Rebutting
Defeater

\
Argument
Claim

BTI the task move_to_oa is performed in the intent move deploy_bg1 \n[b100063]

the task

RT with BG1"\n[b10008

“BG1 WTH n[b100459]

gilable” \n[b100Q57]

"Tactical imperative allows me to override”

Working with
CUNY to

!!H! 5 !!e only pogsible route” \n[c10001p

P

explore this

e User clicks on rationale graph to add “Rebut Claim”

idea

/

e Argumentation CE generated in orange, and the corresponding rationale in blue
—Attempting to construct semantics of argumentation via:

Argumentation CE

A

» Rationale CE

Knowledge Systems for Coalition Operations 2010
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MILITARY APPLICATION - ANALYSIS

% e UK: the example is validated as a realistic situation
where rationale exploration is of benefit

e US: the US Military Decision Making Process (MDMP)
for coordination and synchronisation of plans has
stages where rationale is important:

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

e they may challenge FIRES rationale, develop shared
understanding of route doctrine constraints and how this
influences resource availability

— In COA Analysis, the staff compares distinct Courses of
Action and recommends one to the Commander

e during the synchronisation of the Battlefield Operating
Systems, the planning staff may challenge the rationale
for not using C Bty Guns, leading to shared understanding
of the route doctrine constraints, allowing the
Commander to respond with a waiver

Knowledge Systems for Coalition Operations 2010

MDMP

Mission receipt

Mission analysis

COA development

COA analysis

COA comparison

COA approval

Order production
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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 operations, e.g.
Rehearsal of Concept (ROC drills)

This provides an opportunity to identify erroneous
assumptions via the challenge/response to rationale

— Planners talk through the rationale for tasks one to two levels up

— Rationale is communicated in the command intent for effects

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

— Unresolved problems are presented to the Commander for
resolution

However rehearsal does not always tease out hidden
assumptions

— After Action Review (AAR) led by Commander may finally expose
assumptions

Knowledge Systems for Coalition Operations 2010
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A
in order to
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EVALUATION

e Planning an evaluation of the CPM in a multiuser
military scenario

— Exchanging plans
e Aiming to add some capture and passing of rationale
e Utility of rationale?

— Amount of requests for further “why” information

— Degree of frustration exhibited by collaborators:

e Why do | have to do this?
e What is (s)he trying to do here?

— Degree to which rationale is “made up” to fill the gap
e |nformal experiment by observation

— Probably won’t have a control group
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SHARED UNDERSTANDING?

e We believe that shared understanding is supported by:
— exchange of rationale in CE between different systems

— synchronisation of the rationale to the basic problem
solving entities

— facilitating “abstraction” of the key themes in the rationale

— use of challenge/response argumentation patterns to
expose assumptions

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

e We need to evaluate it, as part of the CPM evaluation
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