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Outline
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» Model and Simulator Interoperability
» DEVS Unified Process

» Synthesis of Cognitive Agents
» Net-centric DEVS/ACT-R

» Cognitive System as a SoS component

» Summary
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Presenter
Presentation Notes
This talk has two parts:

The first part will discuss how DEVS lends itself to platform independent modeling and how the current DEVS Standard allows transparent simulators in a net-centric infrastructure. These two features are integrated within the DEVS Unified Process using the DEVS modeling language. 

The second part is focused towards cognitive science community that have used ACT-R as a means to develop cognitive models. A case study  will be presented in which existing ACT-R models are potentially made net-centric  and extended further towards the development of agents and cognitive capacities from these ACT-R models. 

We will also see that once that extension is made, how such models become a component in larger System of Systems framework.

This talk lays the foundation of bringing the two communities together and how advances in each of the disciplines benefit each other. 


Experimental Frame

DEVS Standard

» Allows different modeling platforms and model portability,
leading to model repositories

» Allows independent development of varied simulation engines

Single DEVS C++
processor ISDIrT':JoIg(t;Ion L
Distributed g
. Y Y D Java
Simulator | ' < :“‘_:
—_/-;ﬂ k\ % \\\\\ S
. . | DEVSML
"/ DEVS DEVS™,
Real-Time |-~ - Simulator', Model .
Simulator | Interface Interface
VirtuakTime | - \
Simulator | Non '
DEVS Other

Representation
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Model & Simulator Interoperability

M2M
transformation

M2DEVS
transformation

Server-side
architecture

DEVS Middleware

DEVS / SOA

Net-centric Infrastructure (SOA)

DEVS / JAVA DEVS / C++ DEVS/ .NET Non-DEVS
192.168.1.100 192.168.1.101 192.168.1.101 eg. MATLAB
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DEVS/SOA Operation

1.- DEVSML
SERVICES?

2.- LIST OF
RESOURCES

3.- CONFIG

SIMULATION
| >

INTERNET

4.- DISTRI I
SIMULATI| S

CLIENT APPLICATION
+

ROOT COUPLED MODEL
(XML)
+

MY MODELS

|£| DEVS Distributed Modeling & Simulation

DEVS Distributed Modeling and Simulation over SOA

Select Package folder containing devsjava madsl files ( java)

Select available Servers

AWACS java
CAOC.java
(CAOCobserver.java
WJCASNum1.java
[JCASNum1WETrTor.java
JTAC java

ID

OFEDO

Selsct Top-level Coupled Model from list sbove

| £ Assign IP addresses to Models

Components IP Address Assigned
JCASMUmL |150.135.220.24n:susu |v| |~
USMCAircraft |150.135.220.24n=susu | - |
CAQCobssrvar |150.135.220.24n=susu | - |
uav |15u.135.21s.2u5=susn | = |
cAQC |Se|ect P | - |
ITAC |Se|ect P | - |
AWACS |select 1P I~ [=

| Cancel H Done |
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Level Name

‘What we specify at this level

System built up by several component systems which
are coupled together

4 Coupled
Systems
3 I/0 System

System with state and state transitions to generate the
behavior

DEVS Unified Process T [Rin

» System Requirements as the startin

» DEVS Hierarchical System specifications

Collection of input/output pairs constituting the
allowed behavior partitioned according to the initial
state the system is in when the input is applied

Collection of input/output pairs constituting the
allowed behavior of the system from an external
Black Box view

1 /0
. Behavior
g point
0 I/O Frame

Input and output variables and ports together with
allowed values

DoDAF
based

Scena

XML-Based Data Extraction towards DEVS Elem:ents

DEVS Model
Structures at
higher levels of

System
Specification

. Real-time
Pl executizn

Simulation : '

Execution
DEVS/SOA _
/ Transparent Simulators

DEVSML

” Platform

Independent
Models

Piatform Specific Models

Test Models/
Federations

Models
To
Services

Verification and

Validation

Experimental
Frames
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Presenter
Presentation Notes
While the DEVS describes the model, the simulator and the Experimental frame in clear terms, the DEVS Unified Process builds on that foundation and further integrates the systems requirements. Using the DEVS hierarchy of system specification, the requirements in varied formats are reduced to lower levels of system specifications and then transformed to higher levels leading to the atomic and coupled elements. How the requirements are formalized to the model and the experimental frame options is still an open research area and formalization of that process is in order as well. The DEVS Unified Process provides a mechanism to begin with a ‘system’ in mind. System Entity Structure (SES) is the preferred way of dealing with such formalization. 


Extracting Components from ACT-R

DEVS MODEL
components

Production
M

Network

-flat?
} 7 12/10/2010

-Hierarchical?

/\

Productions
(Basal Ganglia

net-centric devices / hardware



Formalizing D.

Production P= (D, Bp,Z,C,A)

where,
D is usual atomic DEVS D=(X,S,Y,d

Bp is set of Buffer proxies

Ot Ocons M» Q)

int? Yext, ~¥con’

Z is a set of bindings between buffer-slots and local variables
C is set of Conditions

A is set of Actions

P will be in DSL / XML, with DEVS
D in PSM as an ‘ACT-R primitive’

Legend:

Atomic, Coupled
<m> = Set of m
(m) = single value

8

TVS/ACT-R

Some Other ACT-R primitives:

Slot SL = (Key,Value)

ChunkType CT = <SL>

Chunk CH = (CTtype, <SL>)

SlotCompare SLC= (SL, BOOLequals)

Condition C= (Pname, Bname, BOOLclearBuf, <SLC>)
Action A = (Pname, Bname, CT, BOOLclearBuf, <SL>)

Buffer B = (D,CH,DOUBLEprocesingTime)
Module Declarative Mem MDM = (D, <CH>)

Selector S = (D)
ActrModel M = (C, <CT>,<P>)
where C is coupled DEVS C = (X,Y,M, EIC,EOC, IC)
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Casting in formal D]

production PrStart{ e i OEVESults var 210 . Ev
~production PrIncrement{
s binding =goal countf

count to numl

}

= binding =retrieval countorder{
second to num2

1 |;|".-n i
et por: e S
T TER A i g1 ooty e
= condition =goal>ISA countfrom{ .Iw,;","‘_""""'
end !'= numl [l gt (ot
}
= condition =retrieval>ISA countorder{
first == numl
}

s action =goal>{
count = num2

}
s action +retrieval>ISA coun

first = num2

public veid gather
addb inding( “valu
H "
ide
v void gathe
pub
iables() {
ol addBinding (Ve erBufferSlot(CONST . VISUAL, “value™)):
pub '
ave| Boverride
¥ pub] Public veid gatherBuffervariables() {
addBinding( “value™, gatherBufferSlot(CONST. VISUAL, “value™)):
Ovel ¥
pub
averride
public veid loadCenditions() {
el condition ¢ = new Condition{~evalGoal™, getMame(}. CONST.GOAL, “read-letters™);
pub. addslotCondition{c, "state”, “attend”, trum):
} p:b Condition ¢2 = new Condition{ evalvisual=, getMame(), CONST.VISUAL, “text"};
L addCondition(c2):
¥
¥ dvers de
—] public void loadActions() {
} Action a = new Action(“setGoal”. getMame().CONST.GO0AL):
S addupdateSlotAction(a, . Urespond=):
Action a2 = new Action( 1. gethame(),CONST. IMAGINAL, True, getChunkType(~array”}}:
addupdateslotAction(al. “letter”., geiBinding{“value"}}:
¥

9 12/10/2010



Casting in

formal D]

VS

LInit 1 Adder Production Systam

in
Tmd + s

rg2 2 sumsum?7

H =111
[second-goal add argl argl & arg2 a
& inRAZaal
inPrinitadd &
inPrTermaAdd g
inFA &

& ouiPrinitadd
- outPrTermAdd
: M ctRA

ict Resolution among
tching productions based on .

tility function

Selects the Winning Production

S 4

inMatched

Hil inEAManual

HE inl earn

H& inPrincrCount

#inPilncrsum

inCrechibamony

inCommand

inRetrizval

in

Mnil count-order firstfirst1 second second

-5 inPrTermadd

inPrincrsum
inPrinitédd
inPriernfdd o
inka

Retrieval System

nlaanm

B aut
autbechidemany
outPrinerCount
wutFrinersum
wuiirrinitadd
TTeimAdd

.ﬂ_

* outRetriervat

outinfarm

outPrincrCount

outFrincrsum QJ

-Retrieves the
matching Chunk
based on Activi
Equation

"

outP i Ter

.

E out

3 outPrincriiaunt
sutPrincrSum
p outFednittda

B outPrTermadd

inComman ot

nlmaginal

inkanual

HE inRARetrieval

outhdanual
outh etriewal
outyisual

inRetrieval

inVizual

inGoal

inlmaginal

indanual

Hi inRAVisual
inVizual

s
outl |
outinfgrm i

inCommand -

inRetrieval &

inCommand, #

inRetriewval

inisual

—& out
-4 outZoal

i 4 outlmaginal
& outlnform
outhdanual
outRetrieval
outWfisual

3 outRetrieval
outWizual

inCommand @
inGoal &
inlmaginal
inhdanual
inRetrieval 4

inVisual

outRAImaginal 44

autRAMAanual 44

outRAR atrieval 4

out
@ oubFoal
outimaginal
3 outlnform
outhianual
@ outRetriewval
outlis

outRANIzual 4H
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Presenter
Presentation Notes
No loop to evaluate conditions for all n productions every simulation step.  Each buffer update (as a result of action by any production) is precisely communicated to only the listening productions in explicit manner (while others lay passive for time=INFINITY). 
Modules like Declarative Memory that may have complex architecture with huge database backend will serve as a component in a net-centric distributed model
Resource intensive components like ‘Selector’ can be placed on high performance machines for number crunching
All message passing between DEVS components is XML
Componentized ACT-R using DEVS
Extend the modular architecture towards a larger distributed composition 
Each model is potentially net-centric and will be placed on network eventually



time

. 000

2}
2]
[
a
a
2}
)
a.
2}
2}
[)
p
2}
2]
2]
]

Set Goal

|

" Conflict

Resolution
Select

- Winner

" Fire

Production
Set Goal

Request
Retrieval

Retrieved
- Chunk x

Set

_Buffer x

o 47

rTs (69
176 [69:
171 [89:
172 [89:

151,
51,

(47151,
4751,

ol
47: 51,
4751,
47:51,
47:51.

916]
9149]

94751,
4751,
4751,
4751,

%24)
926]
928]
9411
242]
945]
954]
962]
962]
965]
978]

Log Trace Matches ACT-R

SET-BUFFER-CHUNK GOAL FIRST-GOAL REQUESTED NIL
CONFLICT-RESOLUTION
PRODUCTION-SELECTED START
BUFFER-READ-ACTION GOAL
PRODUCTION-FIRED START
MOD-BUFFER -CHUNK GOAL
MODULE-REQUEST RETRIEVAL
CLEAR-BUFFER RETRIEVAL
START-RETRIEVAL
CONFLICT-RESOLUTION
RETRIEVED-CHUNK ©
SET-BUFFER-CHUNK RETRIEVAL C
CONFLICT-RESOLUTION
PRODUCTION-SELECTED IMCREMENT
BUFFER-READ-ACTION GOAL
BUFFER-READ-ACTION RETRIEVAL
PRODUCTION-FIRED INCREMENT

ACT-R Trace

DEVS/ACT-R Trace

[UMIT 1 Semantic] BEGINING. ..

[UNIT 1 Semantic] definming Declarative Hemory chunks. ..

[Goal] SET BUFFER: [chumk:{g3.{{object.camary]} {category.fish} [judgement.mull} }]

[Goal] REFRESHING PRODUCTIONS

[FrinitRetrieve] HATCHED

[Selector] CONFLICT RESOLUTION

[Selector] SELECTED Froduction PrInitRetrieve

[FrinitRetrieve] FIRED

- [Geal] SET BUFFER: [chunk:{g3.({object.canary}l {category.fish} [judgement.pending} 1}
[Retrieval] REQUEST RETRIEVAL

- [Retrieval] CHUMK TYPE TO RETRIEVE: property

- [Goal] REFRESHING FRODUCTIONS

= [DecHemory] START RETRIEVAL

- [DecHemory] COHPLETED SEARCH
[DecHemory] RETRIEVED: [chunk:{pld.{{object.camary} {attribute,category} [walue.bird}) }]
[Retrieval] SET BUFFER: [chumk:{pld.{{cbject.canary} {attribute,category) {value.bird] }]

- [Retrieval] REFRESHING FRODUCTIONS

- [PrihainCategory] MATCHED

- [Selector] CONFLICT RESOLUTION

- [Selector] SELECTED Production PrChainCategory

- [FrChainCategory] FIRED

= [Goal] SET BUFFER: [chunk:{g3,({object.bird} [category.fish] {judgement.pending} }]
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Presenter
Presentation Notes
While it looks like we are moving towards porting ACT-R to DEVS, we are not. Lets go a little further than that.


Cognitive Agents

» Motivation:
Reuse existing ACT-R models

Production networks are flat and not scalable but we need the
aggregate behavior of model

» Production is a rule-action pair. So, is the entire ACT-R model
~ A cognitive capacity!?
that executes an ‘action’ sequence based on certain ‘conditions’

» Can we compress an ACT-R production network to a single
atomic and not loose behavior?

» Solution provided by DEVS closure under coupling that allows
us to treat a coupled model an atomic one.

» OR should we start with baseline cognitive capacities and build
the Agent’s behavior repertoire!?

12 12/10/2010



Cognitive Agent Synthesis

» Agent observes

Goal Updates Unit T Counter e in

Retrieval Requests
Retrieval Outcomes
Winner Productions

v Vv VvV Vv

» Relevant Input Stream

» 13 12/10/2010



Cognitive Agent Synthesis

» Same behavior and no need of production network

» Develop multi-agent network with a coordinator/manager to manage the behavior repertoire

canfigure |org.mindmode|ing.nactrunits.unin counter |v| ‘AqentSystemCounter

Agent Systern Counter

addMode| @ agent
inGoal @ ARAIAGENT o cutcoal | pagslve w ot
inRetrieval actlve in #g = infinity
Unit 1 Counter MP
™S
Fetrieval System
inComman d# Becldemory g outinform
22 @ Passive suthAGoal o
Sl g = infinity 9 outRetrieval it |

in @ Retieval & out
inDechMemory & Sl -0 outDechemarny
inRA &g = 1.000 & cutRa

outRAImaginal 4
outRAManual 4

R
outRARetrieva I

8 inRAVizual outRAYizual 4

Capable of being injected in real existing system using
DEVS variable structure capability that allows structural
change in the system
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Presentation Notes
Address Stochastics



Recalling DEVS Unified Process

RealAgent
Cognitive

Live RealAgent

eg. Tutor Agent

: Real-time
Models Pl cxecutinn ;
Simulation ' I"-.-ml:if'-,-ls
Execution ) To
/ DEVS/SOA Services
Transparent Simulators

DEVS Model | DEVSML

Structures at H
higher levels of — Platform

System ' Independent
Specification | g8 Models

N Plalform Specific Models /
Experimental

Test Models/ Frames

Verification and

Validation

Federations

Observer
Agents
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DEVS/Net-centric ACT-R Architecture

..
NACT-R = h
.~ COMPONENT LAYER ' ‘U

NACT-R Middleware (adapters and transformers)

DEVS Runtime environment (Net-centric Virtual Machine)

Net-centric Infrastructure (Internet, GIG/SOA, NCES, etc.)



DEVS/Net-centric ACT-R Architecture

NACT-R WORKBENCH EDITOR

I | o
.1 Agents/ _
Production . i
Units - NACTR Visualizer
a Registry
il: Lookup —

Controller

0

NACT-R RUNTIME
ENVIRONMENT
(VIRTUAL MACHINE)

NACT-R

Repository

XML-Based PIM

Net-centric Infrastructure (Internet, GIG/SOA, NCES, etc.)



DEVS / Net-centric ACT-R Archltecture

NACT-R RUNTIME
ENVIRONMENT
(VIRTUAL MACHINE)

Net-centric Infrastructure (Internet, GIG/SOA, NCES, etc.)




Cognitive System as a Component

ACT-R can be component based using DEVS but is still not reusable due to the resolution at the
Production level. We need capacities!

Extending ACT-R:

Extract aggregate behavior from ACT-R models in cognitive agents using DEVS hierarchy of
system specifications

Develop a repository of such cognitive capacities that can be coupled together towards a
Behavior Repertoire

Observers can be used to evaluate ‘equivalence’ between two similar ACT-R models

Include Top level Goals, Resources and Situatedness per ‘System’ requirements or Mission
Thread requirements

Compose agent’s ‘capabilities’ insitu with higher level goals, constraints and environment
specified/managed using Experimental Frames

Exploit dynamism in Environment, Resources, Behavior and Goals with DEVS variable
structure.

Keep it modular i.e. promote interfaces of constituent components.

12/10/2010



Agent as a ‘System’

Cognitive System

~requirements

Agent Goals Environment Behavior Resources Constraints
Capacities
Capacity
Internal External

20 12/10/2010



Summary

» DEVS is component based framework with PIM and transparent
simulators in net-centric domain

» DEVS Unified Process and SES allows multi-formalism M&S

» ACT-R can be made extended with well-defined component
interfaces

» DEVS hierarchy of System specifications allows development of
components by observing at lower levels of specification

» Cognitive Agents or capacities can be created from existing
repository of ACT-R models

» Cognitive agents can now reap the benefits of integration with
larger System of Systems or ‘human operator’

» DEVS agent models become live entities that can interface with live
web services or hardware (the model-continuity principle).

» DEVS is a production system with near zero transition cost from
Model to deployable Software.

21 12/10/2010



Questions & Comments

22
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Backup Slides
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Experimental Frame

DEVS MSVC Paradigm s

» Model-Simulator-View-Controller

Parameter ) Basic F’aralrgetetrls in
Set Control consideration
/ \

Simulation
Relation

VIEW

imulator Model
Experimental paramters peramerers
Frame Layer Controller Controller ool
A B Panel
Dynamic variable

Simulator tuning and structure, model

middleware reconfiguration,

reconfiguration tuning and calibration

. . ~ DL E 8

DEVS modeling &
simulation relation

DEVS Simulation ——
: ' GUI for simulation messages
Layer zl1e nd logaing functions
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25

EVS Hierarchy of System Specification

Level Name What we specify at this level
4 Coupled System built up by several component systems which
Systems are coupled together
3 [/O System | System with state and state transitions to generate the
behavior
2 /O Collection of input/output pairs constituting the
Function allowed behavior partitioned according to the initial
state the system is in when the input is applied
1 /O Collection of input/output pairs constituting the
Behavior allowed behavior of the system from an external
Black Box view
0 [/O Frame | Input and output variables and ports together with
allowed values

12/10/2010




DEVS/NACT-R Unit 2

» Visual Buffer and Visual-Location coupled toget

Act of ‘looking’ (move-attention + encoding)

Reducing the number of productions

er

|orn_ T

g.nactr.units.unit2.demo2

M |Un|tznamnzb

H& inRAGoal

|8 inRAImaginal

i inRAM anual

H& InRARetrieval

i inRAVisual

in

+

Unit 2 Demoz

Retrieval System

inCommand

inPrattendLiz outPrattendLi2

- inPrattendLiZ

intes

inRetrieval

inPrFocusLir QutPrF acusLtr
inPRespond ® cutFrRespond
infr @ L putRA

in
inPrattendLtz g

inPiRespond &
infA @

inCommand &
inGoal @
inimaginal &
intanual &
inFeetrieval &
inVisual &

inPratendLt? -

inPiFasusLr
inPriespend
inRA

ut
& outPiatiandltiz
8 outFiF ocusly
A outPiRespond
autRA

g cut

-8 ou FAttendLiz

A ouif Fucusb

-8 ot Respond

& out b P ocusLtn
"
& outFrattendLiz inDesMemony

in

& vut

outbechMemer

outinform

outRetriewal

wui

outPrattendLir? 44

inimaginal & outimaginal

@ outlnform

inhbtzniual
& outhlanual
inRetrieval & 1
O tfetrieval
inVisual #& B cutVisual
inCommand 3

inteal-d

inManual

inRetrieval

L@ inPrFocuslir

La-inFRespond

HE InRA

in

inPrattendLt 3

inPrFocuslic
inPrRespond

inRA 8

invisualLesation

inVisual

4PrRespond
& outRa
@ cutiisuaiLuoation

8 outPrF ocusLtr inPrattendLti vutPrAtendLiz
sutFRespond inFIF ocusLi auiPTF sousLtr T
oclRA inFiRespond Respum! "
inR& e
He inR vuthA- &
Visual System
H& inLocation
inCemmand
sutinform
inCommand - out inLearmn
i outGoal inLocation
inGoai & Le inFratiendLsz autiisual

out 24

outPrattendl 1284

outPrFocusiir @

outhA @

outRAlmaginal 4

outRAManual 4+

outRARetrieval &+

outRAWisual 4+




Unit 2: Demo 1

2 Attend Letter’ Action Requesting Visual

System for a visual location
@0verride (move attention)

public void loadConditions() {
Condition ¢ = new Condition("evalGoal™, getName(). CONST.GOAL, "read-letters"):
addSlotCondition(c, "state", "start", true);

+

@0verride

public void loadActions() {
Action a = new Action("setGoal", getName(),CONST.GOAL):
addUpdateSlotAction(a, “"state”, "attend");

Action a2 = new Action("setVisuallLocation™, getName(), CONST.VISUAL, true, getChunkType("visual-locatien™)):
addUpdateSlotAction(a2, "attended”, "nil™);

Checking condition thatVisual
» Focus Letter system has completed the Lette r
| ‘encoding’ process and is filled
Isziflrir:d\emid gatherBufferVariables() { With ‘Obiect’

ddBinding("value", gatherBufferSlot(CONST.VISUAL, "value")): S— -
addBinding("value”, gatherSufferSlot( value™y) AALBLREARBLT LetTer T, BRTMETBATEISLVLUTUNST. IMAGINAL, "letter™));

' 3
@0verride
public void loadConditiens() {
Condition ¢ = new Condition("evalGoal”, getMame(). CONST.GOAL.
addslotCondition(c, "state", "attend”, true);

@0Jverride
public void loadConditions() {

Condition ¢ = new Condition("evalGoal", getMame(). CONST.GOAL, "read-letters"):
ddslotCondition(c, "state", “respond”, true):

Fraty,

Condition c2 = new Condition("evalVWisual", getMName(). collST. vrsuaL, "t
addcondition(c2);

dition c2 = new Condition(“evalImaginal”. getName(), CONST.IMAGINAL. “"array"):
Conditien(c2):

Action to put in
‘lmaginal’

}

de

public void loadActions() {
Action a = new Action("setGoal"”, getMame(}),CONST.GOAL);
addUpdateSlotAction(a, "state”, “"done"):

@0verride
public void loadActions() {
Action a = new Action("setGoal”, getMName(),CONST.GOAL);
addUpdateSlotAction{a. "state". "respond"):
. . X Action a2 = new Action("setManual", getName(), CONST.MANUAL, true, getChunkType('press-key")):
Action a2 = new Action("setImaginal”, getMame(),CONST.IMAGINAL, true, getChunkType(“array”)): addUpdateSlotAction(a2, "key”, getBinding("letter”));
addUpdateSlotaction(a2, "letter”, getBinding("value”)): }



Real Agent Behavior

» Set of Time ordered Goals
» Set of Time ordered Retrievals

» Set of Time ordered
Expectations

I, Setting a new goal is linked to
requesting the next retrieval

2. Once the expected retrieval
is success, a new goal is set

29

?Retrieval &&
expectationMatched
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Production primitive

production Princrement
pinding =goal countfrom |
count to numl
1
binding =retrieval countorder|
second to num2
b

condition =goal>ISA coumtfrom(
end != numl
1}
condition =retrieval>ISA countorder|
| st =l ? Buffer Updates
action =goal>( -
count = num2
1]
action +retrieval>ISA countorder(

? Buffer Updates

{evaatng]

s Caondition Cﬂnditi_on
}} P SUCCEss = false-?. \fuccess = frue
e
I \
\ o . T~ — / \
\ > mismatch match
\ s
.
1\ ™~ "!frn:aln:hed
N ~ y

.

\
\ ?toProceed l
(execute)

! Update Buffers

30 12/10/2010



Cognitive Agent Synthesis - 4

:15,331] INFO - [RealAgent] Total goals: 4
+15,331] INFO - [RealAgent] Total retrievals: 3
:15,331] INFO - [RealAgent] Total bufferUpdates: 3
:15,336] DEBUG - [Unit 1 Counter NP] Count-order defined
:15,336] DEBUG - [Unit 1 Counter NP] Count-from defined
+15,337] INFO - [Unit 1 Counter NP] ChunkTypes defined
115,337] INFO - [Unit 1 Counter NP] defined chunk types
Og genera e y :15.337] INFO - [Unit 1 Counter NP]
Reall \ge nt : INFO - [Unit 1 Counter NP] BEGINING. ..
7561 [1@:44:15,337] INFO - [Unit 1 Counter NP] defining Declarative Memory chunks..
) [18:46:00,562] INFO - [RealAgent] Setting goal: <Chunk>

<name>Tirst-goal</name>
<chunkType>count-f rom</chunkType>
<slots>
<slot>
<name>start</name>
<keyrstart</key>
<value>2</value>

</slot>
<slot>
<name>end< / name>
<key>ends /key>
<value>d</value>
</slot>
<slot>
<name>count</name>
<key>count</key>
</slot>
</slots>
</Chunk>
2 [19:46:02,005] INFO - [RealAgent] Requesting retrieval: <Chunk>

<name>nil</name>
<chunkType>count-orders/chunkType>
<slots>
<slot>
<name>first</name>
<key>Tirst</key>
<value>2</value>
</slot>
<slot>
<name>second</name>
<key>second</key>
</slot>
</slots>
/Chunk:>
146:02,614] INFO - [Retrieval] REQUEST RETRIEVAL

46:082,816] INFO - [Retrieval] CHUNK TYPEITB RETRIEVE: count-order

146:02,6018] INFO - [Goal] SET BUFFER: [chunk:{count-from,{{start,2} {end.4} {count,2} }]
146:02,634] INFO - [DecMemory] START RETRIEVAL

146:02,634] INFO - [DecHemory] COMPLETED SEARCH

146:083,236] INFO - [DecMemory] RETRIEVED: [chunk:{count-order,{{first 2} {second.,3} }]
46:83,242] INFO - [Retrieval] SET BUFFER: [chunk:{count-order, {{first,2} ({second,3} }]
146:03,447] INFO - [RealAgent] Retrieval Completed

146:03,448] INFO - [RealAgent] Expectation Matched

146103, 448] INFO - [RealAgent] Setting goal: <Chunk>

<name>first-goal</name>
<chunkType>count-T rom< /chunkType>
<slots>
<slot>
<name>start</name>
<key>start</key>
<value>2</value>
</slot>
<slot>
<name>end</name>
<key>ends key>
<value>4</value>
</slot>
<slot>
<name>count</name>
<key>count</key>
<value>2</value>
</slot>
</slots>
/Chunk>
[18@:46:03,648] INFO - [RealAgent] Requesting retrieval: <Chunk>
<name>nil</name>
<chunkType>count-order</chunkType>
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