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BACKGROUND

* Inthe past...

— amajor cause for a lack of consensus in a group decision
making task was that all participants did not have the same
Information.

 Today...

— A major cause is differing subjective assessments (importance,
Impact) of the same information.

o Particularly true in multicultural/coalition groups

» Decision Making Constructs in a Distributed Environment
(DCODE) is a decision support system for the elicitation, display,
sharing and comparison of individual subjective information
assessments.
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Decision Making Constructs in a Distributed
Environment (DCODE)

DCODE is a component of MIT’s Electronic Card Wall (Ewall) project,
and has been developed by SPAWAR Systems Center in San Diego.

DCODE Overall Objective: the development of a decision support tool
for reducing the problems involved with the storing, sharing and
integration of subjective information assessments.

The use of DCODE in the quantification and sharing of these subjective
assessments can improve the quality of group decision making and
significantly reduce the time devoted to conflict resolution and team
consensus building.
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EWall cards are small iconic representations
of relevant information items and include a
series of information parameters. They can be
configured In a variety of formats.
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EWall Card
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Best ETA for
SEALS is 1900
hrs, 10/14

F F @ = i
DCODE sk o <«—= Other options

How-21-05 11:334 G gt Date &
o Originator
ETA J

]

Heading




Research & Engineering

DCODE Process "

The use of DCODE as a decision support tool
Involves to following sequential process for
each decision relevant information item:

e Abstract

Encapsulate

Assess
Integrate
e Share
v|e Decide

EWall processes

DCODE processes
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Information Abstraction and Encapsulation

Mission: Rescue hostages from Islandia
Decision Options: Marines; SEALS; Army Is Carlos still in Columbia?
Factors: Speed (ETA), Covertness, Risk, etc

Situation Assessment:

Homeland Security email

CINCPAC email

To: LT CJohnson@cincpac.mil
From: steve.thomas(@noaa.gov

Hello LTC Johnson

worse) regarding ease of crossing.

VIR

Steve Thomas

Subject: Islandia tides and currents

I have heen looking at detailed marine charts of Islandia’a
reef system. Based on this analysis I would say that only one
small section of the reef (coordinate G17) is passable, and
then only at PEAK high tide. This will next occur at 1700
10/14. The word of caution is that the soundings are over 25
years old and may have changed (either for the better or the

Best ETA for
SEALS is 1900
hrs, 10/14

i Sk e (B0
LT 11

Mow-21-05 11:2320 G

Fleming

ETA

To: joseph.donovan(@dea.gov
From: william.kays@omb.gov
Subject: Re: acct. activity

Mr. Donovan

Fred Barnes in Finance Tracking informs me within the last
10 days, $27K was deposited in the referenced account (10/7)
and $25K was withdrawn on 10/9. This is unusual activity
for this account

R
Bill Kays

- U | ¥ actna
Information | jeoual b acthity

IS abstracted, |checking
account10/7, 10/9

encapsulated |z ¢ w =0

CT 11
but NOT Dec-10-05 9:0340 Gh. .

I Fleming
Assessed! Moro Actas
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Best ETA for
SEALS is 1900
hrs, 10/14

[# F & B0

LT T1

Mow-21-05 11:3325 G...
Fleming

ETA

EWall Information Card

Which option(s) is impacted?
How is it impacted?
How important is this item?
Quality of the information?
Timely?
Credible source?
Well documented?

Best ETA for
SEALS is 1900
hrs, 10/14

@[ o Ao
L|:|:|:|+5Em_s ]

Fleming

ETA

Information Object (10B)

information ...

This DCODE coding
tells me that this

*Negatively impacts the viability
of the using the SEALS option.
oIs considered of high importance.
*There is some issue with the quality
of this information.
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nformation Assessment (cont.)

Unusual $ activity
in Carlos®
checKing account,
1007, 109

[F F & Eo
[T T ]in Calumbia

Money Activity

Every time Carlos has
- Unusual $ activity
left Columbia, there iR

have been large deposits checkiﬂrﬁw o
. - . acCcou '
and withdrawals In his N B v [

[ B ]in Columbia

account BRI D i )
Flaming
Money Activity

This DCODE coding

tells me that this
Information ...

*VVery Negatively impacts the
likelihood Carlos is in Columbia.
oIs considered of high importance.
*There is no question about the
guality of the information.
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Activating the oo e e
DCODE Assessment Template

ETA _ =10] x|
" 1T 11 F 2 7 7 LG

Criteria Categony
w
Impact Importance
/ Impact vs Importance
Confidence Credibility
Timelness BESLE SN
SEALS is 1900
hrs, 1014
[F F & B0

Mow-28-05 10:4584 G ..
Fleming

ETA
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The Assessment Template

R Drop-down menu

(o] r 8]0 | w|ws] for option selection
sl Ll
Crilsna Calsgory I_ o -.., "
Impact In1|:|!:|rLann:e :SEALE ] ;‘ S ; .:
b’ 3 Impact v lmperlasos :I-H‘

e

- e
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\ I / ETA

Baixsd ETA T
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Information Information
Quality Importance &

Impact
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Scorlng Impact and Importance

Importance

Average High Very High'

Item is of “High” importance (2 boxes) and
has a “Negative” impact (yellow) on this option.



IMPORTANCE (# boxes filled):

AVERAGE ( 1)

HIGH (2) VERY HIGH (3)
I

IMPACT:

(color)

Very
Positive

Positive

Negative

Very
Negative

Average Importance

High Importance

Very High Importance

| Very Positive | Very Positive | Very Positive
v v v
T Option K ] Option K I Cption K
ltem W6 ltem K8 item F5
Average Importance High Importance Very High Importance
Positive Positive Positive
T 0ption K [CIT—T]0ption K [T Option K
item J8 ltem F1 Item L6

Average Importance

High Importance

Very High Importance

| Negative | Negative | Negative
v v v
1T Option K [T Option K T Option K
ltem S3 item B8 item W9
Average Importance High Importance Very High Importance

| Very Negative | Very Negative | Very Negative
v v v
T Option K ] Option K I Cption K

ftem T7 ftem H6 item D3
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Sample DCODE Assessments

Selecting a House

22 min.

7 F % EA0
CIT T ] Concard Blwd

Mow-28-05 11:2954 G

47 min.

[ F & B0
I I ]Adams= 5t

Selecting a Car

Single Option:

Mow-28-05 11:2954 G

I T ] Concard Blud
Mow-28-05 1132244 G
Fleming

Yiew

Fleming Fleming
Commute time Commute Time
Parking Lot Shoreline
7 F % o [ F & B0

B ] Adams= 5t

Fleming

Yiew

9.7 mpg 28.1 MPG

[F F i &0 [# F & o

B T JHummer BT ] Civic

Mow-28-05 11:244d G Mow-28-05 11: 278 G,
Fleming

Gas Mileage

Fleming

Gas Mileage

Selecting a College

Mon-28-05 11:325d G

[F F & B0

[T T ]wizsconsin

Mow-28-05 11:334d G,
Fleming

Parties

[F F & B0

I | ftah

Mow-28-05 11408 G...
Fleming

Parties

Buy stock “A”?
87

[F F & B0

N |

Dec-1-05 1023980 Ghi...
Fleming

PJE ratio

£.9%

¢ F % B0
EEEE

Dec-1-05 1023920 Ghi..
Fleming

AT avr). return

"Hl]ld"

[F F « o
[

Dec-1-05 10239201 Gh...
Fleming

Broker rating
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Which is the BEST option?

[F F & [0 [F F @ (o
[T 5EALs [CI_I15EALs
Rebels have no SEALS have just
hight vision returned from
[:apahilil].r annthor miccinm
7 F & B0 7 F & B0
I G EL= CITT15EAL:
SEALS are very There will be
covert dense fog in the
morning
7 F & B0 7 F & B0
[T T 1s5EALs I 15EALs
Seal team can be Yery small time
activated window for
immediatehy landing SEALS
7 F & B0 7 F & B0
I GEALs [E= ] 5EALs
Seal team does Injured worker
not hawve a will hawve to spend
translator 2 hours in Zodiac
7 F & B0 7 F & B0
B | :EALs ] GEALs
SEALs are SEAL team has a
especially trained COrpsman
in hostage rescue
[? F @ B0 7 F & B0
[T T 13EAls [E=T ] 5EALs
SEALs should Reef is onhy
spend least time passahble at high
on the island tide

[F F @ B0 [F F @ B0
I Aoy T 1Ay
Bridges on roads Army will be the
do not hawve high most expensive
load capacity option
[F F ¢ G0 [F F ¢ G0
T T ] A CTT ] A
Arrmy will have Off-road terrain
the most difficult for Armmy
firepower wvehicles
7 F & B0 7 F & B0
T ] Amy I ] Amy
Use of Armmy will Army team
hawe least impact predicted to hawve
O OUr reserve least casualities
7 F & o
I #y bl
Army team has Arrmy unit has
corpsman and trained on island
transiator and knows terrain
[? F & B0 [? F % B0
[T 1] Ammy I Aoy
Arnmy unit is very Army response
fresh and at full will not be covert
strength
7 F & o0 [ F & o0
] Ay [T ]Amy
Army will have Use of Armmy
the slowest would have good

response time

public relations
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Integration of 10Bs

Sort by Importance
Sort by Impact

Surt by Option

File Views Help

Q T el == = G0 0

1t

Suminary Score




Sorted by Importance:
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Very High — High -- Average

[F F & B0
o =

SEALS are veny

[F F & B0
i

Rebels hawve nho

Seal team does

Eﬁﬁ Most Important (size)

pnse

covert night visio not hawve a traine island do not hawve high will not he cowvert
translator and know rrain load capacity
[7 F % 0 [? F & &0 7 F & 0 [7 F % 0 [ F & 0
[ [T T 15EAL= B ] Ay CI T ] Amy CI T ] Amy
SEAL There will he Armmy team has Armmy team Use of Arrmy will
especially trained COrpsman dense fog in the corpsman and dicted to hawve have least impact
in hostage rescue morning translator [ casualities On Our resenve
[F F i B0 [? F & &0 F F & o [F F [F F & B0
I SEALs CI T JAmy (| CI T ]Amy
SEAL s should Heef is onhy njured worker Off-road terrain Use of Arm
spend least time passahble at high ill hawve to spend difficult for Armmy the slowest would hawve good
on the island tide 2 hours in Zodiac vehicles response time public relations
F F & Mo F F %% Eo F F i [Fo |2 P @ Mo I
CILI1s [T T 15EALs 2 O
Yery sma eal team can be EALS hawve just Ay uni LeaSt I m pO rtant Army will he the
window for activated returned from fresh an e TITOST most exXpensive
landing SEALS immediatehy annthor miceinn strength firepower option
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Sorted by Impact:

, Very Negative

7 F i B0 [ F « B0 [ F «F B0 [ F ¢ B0 7 F i B0 [ F & B0
N =Bl B ]sEAl= BN [ SEAL= [ i
SEALS are very SEAL team has a SEALs are Ar un;‘ M Ost POS|t|Ve (CO I Or) my will
cowvert COorpsman especially trained traineNon ] mpact
in hostage rescue and knoizg terrain translator On Our reserve
7 F % B0 [ F & B0 [ F & B0 [ F & B0 7 F % B0 [ F & B0
CIT T J5EAL= [T T ]5EALs I =1 = T T Ay CI T JAmy CIT T JAmmy
Rehels have no There will he SEALSs should ATy team Use of Arrmy Armmy will hawve
night vision dense fog in the spend least time predicted to hawve ould have good the most
capahility morning on the island least casualities blic relations firepower
7 F %7 B0 [ F « B0 [ F «f B0 [ F ¢ B0 7 F [ F « B0
CI T I5EALs [T 5EALS [T 5EALs T T Ay 25 T Ammy
Seal team can be Yery small time Injured worker Army unit is very Off-road ain Armmy will he the
activated window for will hawve to spend fresh and at full difficult for most exXpensive
immediatehy landing SEALS 2 hours in fodiac strength vehicles option
7 F % o [ F & B0 [ F & B0 [ F & B0 7 F % Eo F o« B0
I =1 = CIT T ]5EALs N S Erl= I Aoy I Aoy Ay
Reef is onhy SEALS have just Seal team does Bridges - Armmy will hawve
passable at high returned from not hawve a do not h M OSt N egatlve the slowest
tide annthor miccinn translator load ca I response time
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BT Option A B Option B T Option B [T Option A [T Option A

Jones Jones Jones Jones Jones

Jones tem 67 tem NASA item h55 Item Centcom item HSA4 f

[T—T Option A T Option & T Option B 11 Option B I (Oth e IJ
I

Participapts)

kem Hsao item J34 Item J2-8 em 56ct
I I | |

\ (Workspace) ¥ \

t)

I Cption B
ftem 30

CT_1_]0ption & [CIT_]0ption & ] Option B BT _10pien B
fem 32 ftem 13 ftem 14 tem 24

Smith’s Display (EWall workspace + Exchange view)
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Making Decisions with DCODE
(the weighting matrix)

T Opsion A ] Ciprion & I o B
ITEM 104 ITEM 5/ ITEM 2B
2 4 -6
[ Option & [ Option B ] Ootion B
ITEM BA ITEM 4B ITEM 1B
-1 -2 -3
IMPORTANCE
T i€ e BT Optlon B ] Cption & ] Option B
Unfitled Lhtitleel ITEM 5B
1 2 3 0 0 0
|
M . ion @ 1o B Opticn B
P m ' EI:D:TEM 108 ;'lm:hl 6B T— IF'I'tEM 8B
A @ T ) 1 =) 3
c BN 1 TN 2 TR 3 I
T E BT Opticn & ] Opticn & . rticn B
ITEM TA ITEM 4A ITEM 3B
r s . . B +4 +6
Weighting Matrix
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ummary Score Bar Chart

Sort by Importance

Sort by Impact
Surt by Option
e
==
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I Summary Scurel D 30 de - - 6
4
2
[F F & (o [F F & o [F F & (o [F F ¥ F0 [F F & (o [F F & (o £ |
[ L= N SEALs I ] 5EALs I iy ) Ay [CTT 1 Ay 0
SEALS are very SEAL team has a SEALs are Arnmy unit has Armmy team has Use of Army will : |
covert COrpsman especially trained trained on island corpsman and have least impact '2 SEALs Armmy
in hostage rescue and knows terrain translator 0h OUr reserve
[P F s FAo [P F # B0 [P F & [0 [F F +# [0 [P F < (o [P F +F EQo
[TTsEAL= [CTTsEAL= [TTsEAL= I ) T T Amy T T Amy .
Rehels have no There will he SEALs should Armmy team Use of Army Armmy will have A I e b ral C S u m
hight vision dense foq in the spend least time predicted to hawve would hawve good the most
capabhility morning on the island least casualities public relations firepower
[F F s (o [F F &z o [F F & (o [F F w& 0 [F F & o [F F @ 0 Ofa” IOBS for
CTTsEALs i = T sEALs T T Ay T A T Ay
Seal team can be Yery small time Injured worker Army unit is very Off-road terrain Arnmy will be the e aC h O t I O n
activated window for will have to spend fresh and at Tull difficult for Arrmy most expensive p [
immediatehy landing SEALS 2 hours in Fodiac strength vehicles option
[P F s B0 [P F 4 [0 [P F & B0 [F F # [0 [P F «f (o [F F F B0
[T 5EAL= T sEAL= I EAL= I Ay I Ay | Ay
Reef is onhy SEALS have just Seal team does Bridges on roads Army response Armmy will have
passable at high returned from not have a do not hawe high will not be covert the slowest
tide annthar miceinn translator load capacity response time
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Sample DCODE Summary Results

6

5

: 10

3

2 8

1 6

0[] 4

AL ¥ 9

-2 - ; |

-3

-4 OptionE  OptionD  OptionC  Option B Option A @ & C;?;um -2 SEaLs r E-,-
Multiple Options _ _ Two Options

Single Option

(Yes-NO,Act-Don’t Act)
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Use of DCODE in the Intelligence Community

“Is Carlos still in Columbia?”

“Where is Carlos?”

BN 1 In Columbia CIT T 1+ In Calumbia I T 1In Columbia
Money Account Madrid Airport Message traffic
Activity photo wMiami
] In Calumbia [T I ]n Columbia BN 1 In Columbia
Family has been Death of Juan Cuba
moved Potero informant 6/17
[T Reme B tadrid [T Lenden 5
Interpol Spanish Memo from
phonecon Immigration HSA 4
3
BT Rome LT Jhadrid [T Londan
Miami Interpol Informant 2
informant phonecon in New York 1
0
BT Rome LT hadrid [T Londen 1 &=
ltalian DEA Interpol ) |
Customs data search phonecon 25
3 B
[T Reme [T T Ihadrid BT Londen 4 =
Rome Airport Photo Pasport )
Security Anahysis records -5 Madrid Londan Rome
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DCODE Process """

Best ETA for
SEALS is 1900
woi | o ADStract
B
Nw-21-|:||__5le1m1i;1393m G.| @ E n Caps u I ate
ETA
EEfLEsTig f1uslrm] *Option
P Importance
o ASSESS gres: eImpact
Nnv-21-lillrﬁle1n-1li:;3ﬂu1 G... .Qual ity
ETA
«Option
-Importance Integrate/Sort
eImpact

[ ==l [ =i [ = w1 ==l T 0wien & |
- awn MASA L] L e e mem HEAL

e Share

e Decide

hAbbhilosnwsoas
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Recent
DCODE
Developments



Research & Engineering
Development, Inc. (RED-Inc)

Does DCODE Work?

DCODE Experiment
123 College Students

Task: Rank order three cities (A, B and C) in terms of
expansion sites for a new plant

12 items of information about each city

Items had been rated on importance (three levels) and
Impact (4 levels)

Given 30 min. for task (most took 10-15 min.)
Text vs DCODE COLOR coding
Male vs Female
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10N

Very High Importance
Very Positive Impact
1] Option A

Item 17

Very High Importance
Positive Impact
11 ] Option A

item 29

Two Text Iltem Examples

I Cpticn A
em 17

[T Option A
tem 29

Color Equivalent

g = ! o g - " i | 7 = o iy it i ™
OPTION A OPTION B OPTION C OPTION A OPTION B OPTION C
Very High Wery High Imp Cl Very Very High Importance Very High Importance | | Very High importance
Very Positive Impact | | Positive Impact Very Positive Impact | |Pasitive Impact ery Positive Impact | | Very Hegative Impact
I 0ptien & T Option & ) pticn B C otien B I option © Copien © W i E— Ceon 4 I Ot B T 0sekn B vt C CITI0sskn ©
Hem 17 tem 29 Hem 26 ttem 19 tem 20 Hem 30 Yem20 Rem 30 ttem 17 Hem 29 tem 28 Hem 19
Wery High Importance | |High Importance Very High Importance | |High Importance High Importance High Importance
Very Negative Impact | |Very Positive impact Pasitive Impact Very Positive Impact Positive Impact Negathve Impact
[T Opien A T 0ption & T tpticn B ) Ostkce B I opten © T optien © T esien & [ [ [ I Opsien B (I Option © I O ©
Hem 10 Hem4 Item 15 ttem 27 ttem 18 ttem 26 Htem 18 tem 26 Hem 10 Hem 4 lem 15 Hem 27
High High High Imp ce High High Importance Average Importance
Positive Impact gative Impact Hegative Impact Very Negative Impact Wiery Negathes impact | | Very Posithe Impact
o opken & T Option & T 0stien & L0tk & CIossn T opsien © W Ot A T Opton & T opten 8 T 0 B i [ st ©
Htem 32 ttem 13 Hem 12 ttem 23 ttem 14 Hem 24 Lomils Rerm 24 fem 32 Htem 13 Hem 12 Hem 23
High Importance High Importance fomerage fverage Average Average
Negathe Impact Negative Impact Negative { Positive Impact Posithve Impact
- ey lr.wacl Neuaweir.wac Trtiane T Option & T opikn B T 19pien B L)%tk © T 00 ©
T tptien I 0ption & T option B [mmm ] CCon T 0vtien © Rem 3 em 36 Yo it s an 2>
Item 9 Item 16 tem 8 Mem 22 mem 3 Mem 36
Joverage Imp Auerage Average Imp ferage lmp Awerag Average ]
Very Positive impact | | Positive I Posilive Impact Positive Impact -
rv b i Rt Mos N | toutive nese: . . CEDoies CTT e e e ok © BT
I 0ptien & I 0wtion £ T opien [mmml COnsn I oken © Kems Nerr 34 o 25 i s sk
btem 25 tem 1 tem 5 Item 21 Mem 6 Hem 34
Average lmportance | |Average Importance average importance | | Average importance Averag Hwerage
Posit t N y - Negative
sitive Injlllal: egative Impact Megative Impact Megative Impact i n.nnam Very Negative impact H— e e e o -
T peien T owtion A ) Optice & ot & e o opeen € Ttem 2 Tem 35 kem?7 Fom 11 Hem 31 Hem 33
Renmz: Rom 1 ttem 31 ttem 33 Lot Xom 35

36 Item Display
Text Condition

36 Item Display
Color Condition
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-Write your choice as Best
option on the “100” line.

-Write your choice as Worst
option on the “07 line.
-Circle the number that best

R e S p O n S e represents where vou would

assign the remaining option.

Sheet 100 Option C

90
80
70 Option A
60
50
40
30
20

10 _
0 Option B
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Results

Color condition had significantly fewer errors

Color condition had significantly more people get all 3
rankings correct

Color condition was significantly better at assigning
position to the Middle rank

Text condition had more people select the Best
option—but then performed significantly worst than
chance on the last two rankings

Males had significantly more confidence in their
rankings
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DCODE Small business Technology Transfer
Program (STTR) Awarded

e NO06-T025 Decision Making Constructs for a Distributed Environment
(DCODE)

« OBJECTIVE: Enable quick-response knowledge interoperability in
coalition operations decision making.

« PHASE I: Develop a cognitive processing-based concept, tool or
methodology to

— Improve the ability of both individual and distributed group decision
makers to evaluate, share, and integrate decision-relevant information
items and

— to improve decision time by reducing the time and effort devoted to
conflict resolution and consensus building in reaching an overall group
decision.

Three Phase | proposals accepted by ONR 6/06
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More Information

DCODE contacts:
—  bobfleming@agmail.com
—  Mike.cowen@navy.mil

DCODE documentation, updates:
—  http://www.dcode-onr.net/

EWall information:
—  Paul Keel, keel@mit.edu

ONR Sponsor
— Mike Letsky letskym@onr.navy.mil
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