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JADE HELM

The things I’'m going to be speaking about have to do with where we are right
now in this world and in prophecy. A previous message | spoke on concerning
prophecy, ties in with this message also. That message was “Prophetic Signs of
the Times” https://www.youtube.com/watch?v=7dKOYcyy8L8 . Ms. Linda Kirby
on Youtube is very informative and so is DAHBOO777, they have really been
working together with others as the body of Christ should. Please check out their
channels. We have to realize that we are in the last of the last days. Certain
things have to start taking place to push toward the prophecy in Revelation to
begin to come to pass.

SOMETHING’S UP

In April, we learned that our military is opening up The Cheyenne Mountain Base
Complex.
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Commissioned at the height of the Cold War, Cheyenne Mountain became one of
the nations largest underground facilities and became headquarters for NORAD
(North American Aerospace Defense Command) in 1966, as well as U.S.
Strategic Command, U.S. Air Force Space Command and U.S. Northern Command

(USNORTHCOM) in later years.
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© U. Baumgarten via Gettly Images

This facility was at one time critical to aerospace warning and control during
missile or air attacks against North America. Still in use as an alternate command

facility.

WASHINGTON — The US military command that scans North America's skies for
enemy missiles and aircraft plans to move its communications gear to a Cold War-

era mountain bunker, officers said Tuesday.

The shift to the Cheyenne Mountain base in Colorado is designed to safeguard the
command's sensitive sensors and servers from a potential electromagnetic pulse
(EMP) attack, military officers said. | want to give a shout out to Jim Bakker
because he has been speaking about so many prophetic things. | don’t agree with
all of his doctrine, but he has had many people on his show that are speaking
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about prophetic events and he is trying to help everyone to wake up and be
aware of what is going on and what is coming.

Rev. 6:15-17 — And the kings of the earth, and the great men, and the rich men,
and the chief captains, and the mighty men, and every bondman, and every free
man, hid themselves in the dens and in the rocks of the mountains; And said to
the mountains and rocks, fall on us, and hide us from the face of Him that sitteth
on the throne, and from the wrath of the Lamb.

© U. Baumgarten via Getly Images

The Pentagon last week announced a $700 million contract with Raytheon
Corporation to oversee the work for North American Aerospace Command
(NORAD) and US Northern Command.

Adm. William Gortney, head of NORAD and Northern Command, said that
"because of the very nature of the way that Cheyenne Mountain's built, it's EMP-
hardened."

"And so, there's a lot of movement to put capability into Cheyenne Mountain and
to be able to communicate in there," Gortney told reporters.
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"My primary concern was ... are we going to have the space inside the mountain
for everybody who wants to move in there, and I'm not at liberty to discuss who's
moving in there," he said.

Raytheon's contract also involves unspecified work at Vandenberg Air Force Base
in California and Offutt Air Force Base in Nebraska.

http://www.defensenews.com

The Army recruited “internment resettlement specialists” back in 2009.
Internment: is the imprisonment or confinement of people commonly in large
groups, without a trial. Hmmmm This plugs right into NDAA which is a bill that
Obama signed into law in 2013. Civil liberties advocates had roundly criticized the
bill over Guantanamo and a separate section that could allow the military to
indefinitely detain American citizens on suspicions of supporting terrorism.

What is considered terrorism in the US? In April of this year a SWAT team busted
into a patriot’s home and quarantined his children into the kitchen, pushed his
wife down on the wet grass and ransacked his house claiming to be looking for
evidence of his plot to overthrow the government or islam. His name is Shane
Schielein and his facebook page is American Reapers. Our government does not
recognize islam as terrorism and every time someone is beheaded, they just act
like it was a radical person or work place violence. Funny how the radical people
are all in the religion of islam. Hmmm

http://www.wnd.com/2009/08/106304/

http://www.huffingtonpost.com

http://www.conservativefiringline.com

RUSSIA & CHINA in the USA

Chinese and Russian troops came here in 2012 to train on US soil with US troops.
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Russian troops in the U.S.

Two different reasons were given, one was to train for anti-terrorism

China in the U.S.
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and the other was simulating humanitarian assistance and disaster relief to a
fictional third country.

http://www.usanewsfirst.com/2013/11/09/obama-puts-chinese-military-troops-
in-hawaii-for-training/#sthash.jo9HY09u.dpbs

http://www.foxnews.com/us/2012/05/17/us-russian-soldiers-train-together-in-

colorado/

JADE HELM

Jade — Joint Assistant for Development Execution

Helm — Homeland Eradication of Local Militants

Image Credits: soldiersmediacenter, Flickr.

They are presenting this as a military training exercise taking place among the
civilians. The 1878 Posse Comitatus Act forbids troops from policing on public
soil. But guess what, it was repealed in 2008.
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The HR645 states that they can use large malls or stores or buildings as they see
fit for disaster or emergency. Seems as if Wal-Marts are being prepped for this.

They have trained pastors to teach their congregations to submit to the
government and obey according to Romans 13:1 — Let every soul be subject unto
the higher powers. For there is no power but of God: the powers that be are
ordained (ordered) of God. They told them they are to help “calm” down the
people and that law enforcement would be there to back them up. Reportedly
they were told at this time, back in 2011, that there were already 13,000 counties
on board.

Acts 5:27-29 — And when they had brought them before the council: and the high
priest asked them, Saying, Did not we straitly command you that ye should not
teach in this name (Jesus)? and, behold, ye have filled Jerusalem with your
doctrine, and intend to bring this Man’s blood upon us. Then Peter and the other
apostles answered and said, We ought to obey God rather than men.

The jist of this is that “they” the people who call the shots, want us to be a
socialist country as well as the world. They want to have the control. They are the
so called elite, the ones who belong to the secret clubs and serve satan and all of
those clubs are under the heading of the Jesuits (Vatican) and Illuminati. They
have an agenda and have been patiently pushing toward that agenda for
thousands of years. They say it is a program to gradually reduce the war making
capabilities of nations and that it will strengthen international institutions to
settle disputes and make peace (UN). Itis a plan to disarm the American people.

Let’s look at Hitler for just a minute:

Main stream media created a distraction (currently controlled by Illuminati)
Worked to collapse the economy (America is facing a stock market crash in Sept.)
Took guns away (Jade Helm 15)

No food & civil unrest

Marshall law

People imprisoned and murdered
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click here for: 261962537-Freedom-From-War-Disarmament-1961-Gov document

click here for: JADE 2001 document
JADE HELM IS REAL

There is no denying military equipment is heavily on the move around the
country. There are tons of videos of people recording what they are seeing
moving in on rail and on trucks. People were calling in to their local tv station in
Big Springs, TX and then the media was acting like when they followed up on it
they didn’t see anything. This one man reported seeing a train full of military
equipment and about 14 helicopters coming in late at night. Notice they did it
during the night.

| think it is interesting when the newspaper (Houston Chronicle) reports that they
will blend in and we won’t even know they are there. But in a different interview
| hear they will be wearing an arm band identifying them. This information was
from Thomas Meade who is an ops planner. Also, we have to ask again just like
we did in investigating FEMA Camps, why is DHS buying all of these millions of
rounds of ammo. Hollow point bullets that are not for training or target practice.
They already bought 1.6 billion or so rounds a few years back and now they are
wanting to buy 21.6 million rounds.

The Homeland Security Department wants to buy more than 1.6 billion rounds of
ammunition in the next four or five years. Federal solicitations to buy the bullets
are known as "strategic sourcing contracts," which help the government get a low
price for a big purchase, says Peggy Dixon, spokeswoman for the Federal Law
Enforcement Training Center in Glynco, Ga . The training center and others like it
run by the Homeland Security Department use as many as 15 million rounds every
year, mostly on shooting ranges and in training exercises.

https://www.youtube.com/watch?v=u8pgDE11I0k

Military has already begun training with citizens in Ft. Lauderdale
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Ontario, CA

and citizens are seeing National Guard training with citizens at their base in
California and directing traffic.

Why are special ops going to be training among U.S. citizens? USASOC released
an outline of the exercise and the units that will be involved. "We have Army
Green Berets, Navy Seals, Marine Special Operations Command, the 82nd
Airborne Division and we also have some of our inter-agency partners such as the
DEA, FBl and the joint personnel recovery agency that will be working with us.”

The military used in the “training”

http://freedomoutpost.com/2015/03/operation-jade-helm-military-trains-
martial-law-american-south-west/
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The US military has quietly added more states to its eight-week Jade Helm joint
training drill, originally designated to take place in seven southwestern states.

Speaking of the exercise at the Brazos County Commissioners Court in Texas last
month, Jade Helm Operations Planner and retired Green Beret Thomas Mead told
an audience that the drill, which will run from July 15 to September 15, will now
include the states Mississippi and Florida.

“The exercise is actually an eight-week exercise taking place across seven states,”
Mead explains. “As you can see right there, it spans the whole southwest of the
United States. We've also added Mississippi and we have a group also working
out of Florida.”

“We’ll have Navy Seals that’ll be conducting targets and training down in the
Mississippi area,” Mead also says.
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The interagency, unconventional warfare exercise, lasting eight weeks, will utilize
1,200 special forces personnel from multiple branches of the US military,
including Army Green Berets, Navy Seals, Marine Special Operations Command
and the 82nd Airborne Division, according to a Powerpoint presentation regarding
the exercise.

A local Standard-Times report also lists “Louisiana” as one of the participating
states.

The exercise serves to hone troops’ advanced skills in “large areas of undeveloped
land with low population densities,” and will allow them to work alongside
“civilians to gain their trust and an understanding of the issues.”

“This allows our soldiers to get a better training environment,” Mead said in an
interview with news outlet MySouTex.com last year.

A 2012 report from the Small Wars Journal entitled, “Full Spectrum Operations in
the Homeland: A ‘Vision’ of the Future,” even conceptualizes “How the U.S.
Military would crush a Tea Party rebellion.”

Wal-Mart has closed 5 stores in the U.S. and they say it is because of plumbing
issues. They announced they will be closed for 6 months. Security, police and
military have been seen around them. There has been no effort to fix any
plumbing issues. Wal-mart does not close for anything. You know as well as | do
that they are greedy dawgs out to make a buck. None of these things are
coincidence, 5 stores close on the same day without giving any notice. That’s a lie
right up front, you don’t just all of a sudden get surprised by plumbing problems
in 5 stores so that you could not even give notice to the employees. Then no
plumbing trucks show up, but instead military is now seen around these stores.
That’s pretty much in our faces. Closed for 6 months. This is enough time to get
past the Shemitah year ending and the stock market crashing. Perry Stone has
had dreams of marshal law coming.

Governor of Oklahoma moves out for 6 months for repairs...??? Notice the same
time frame — 6 months.

http://www.tulsaworld.com/news/capitol report/oklahoma-gov-mary-fallin-
expected-to-vacate-governor-s-mansion/article 987c7667-de21-5ea0-ba20-
18e5c961df5.html
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Facebook Inc., Wal-Mart Stores Inc. and other companies planning to use facial-
recognition scans for security or tailored sales pitches. They will help write rules
for how images and online profiles can be used. Let’s not forget that Wal-mart
works directly with FEMA and that Facebook is owned by an llluminati.

http://www.newsmax.com/SciTech/facial-recognition-
facebook-walmart/2013/12/16/id/541976/

Video on facial recognition at Walmart and Facebook.

https://www.youtube.com/watch?v=arOwUfCSofM

Military talking about what is to take place. Please excuse the curse words,
military don’t exactly talk as Christians should.

https://www.youtube.com/watch?v=xykgBLQf-Nw

They are conditioning us and playing mind games with us already. | listened to an
AARP commercial that showed a mother going to help her little girl after her bath
and on the radio in the background it was saying that martial law had been
declared and to remain calm.

Christians are a threat - brainwashing.

http://www.wnd.com/2013/04/military-warned-evangelicals-no-1-threat/

Chaplains in military not allowed to pray in Jesus’ name.

http://radio.foxnews.com/toddstarnes/top-stories/lawsuit-chaplains-banned-
from-saying-jesus.html

U.S. Patriots are terrorists
http://americanfreepress.net/?p=8607

CALL SIGN

Let’s look at the call sign for this operation.
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Why does it have archaic arrows and a ghosty wooden shoe for such a modern
military exercise? I'll tell you why, because it is all satanic and they love to put
clues right in front of our faces. At this stage of the last days they really don’t care
if we know and what we know. Kind of like how Disney puts 666 and sex and
satanic symbols in all of their movies. Sick. The devil has always been prideful
and that is what got him kicked out of heaven. Isaiah 14:11-12 — Thy pomp is
brought down to the grave, and the noise of thy viols: the worm is spread under
thee, and the worms cover thee. How art thou fallen from heaven, O lucifer, son
of the morning! How art thou cut down to the ground, which didst weaken the
nations!

Many Bibles now read:

New Living Translation
"How you are fallen from heaven, O shining star, son of the morning! You have
been thrown down to the earth, you who destroyed the nations of the world.
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Notice this did not specify lucifer. And he was called shining star.

The Hebrew here is helel, ben shachar, which translates "Lucifer, son of the
morning" (as is found in all the old English translations written before 1611 when
the KJB was published). The NIV, NASB et all read as though the Hebrew was
kokab shachar, ben shachar or "morning star, son of the dawn" (or "son of the
morning"). But not only is the Hebrew word for star (kokab) nowhere to be found
in the text, "morning" appears only once as given in the KIB — not twice as the
modern versions indicate. Moreover, the word kokab is translated as "star"
dozens of other times by the translators of these new "bibles". Their editors also
know that kokab boger is "morning star" for it appears in plural form in Job 38:7
(i.e., morning stars). Had the Lord intended "morning star" in Isaiah 14, He could
have eliminated any confusion by repeating kokab boger there. God's selection of
helel (Hebrew for lucifer) is unique as it appears nowhere else in the Old
Testament.

http://av1611.com/kijbp/articles/jones-o-lucifer.html

Rev. 22:16 — | Jesus have sent Mine angel to testify unto you these things in the
churches. | am the root and the offspring of David, and the bright and morning
star.
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JESUS IS THE MORNING STAR!!

An ex government agent from Europe put out a video explaining the call sign and
begging us to wake up and open our eyes over here. He said there are many ways
to place a letter with a number but he used the most basic and simple one.
Because they want us to get it, they want us to know who is behind this. The 15
at the end is calling out two primary letters. One is for the J and five is for the H.
Then you plug that in to the number system: EX: A=1and B =2 and so on. So the
J=10and the H = 8. Add that together to get 18 and then you add the number at
the end, 15. The total is 33. 33 is the ultimate level of Free Masonry which is
llluminati and the leaders in the world mostly all are members of the llluminati
and all are working toward the same common goal. One World Order or New
World Order. Albert Pike who was a 33deg. Freemason predicted how WWI, Il
and Il would go. He wrote a letter to another Free Mason back in 1871
describing the wars. For WWIII he said, create a conflict between muslims and
political Zionism which is Israel. Aren’t we seeing this now? We have to
understand that our government and ruling powers are the ones creating wars
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and conflicts to bring about what they want. They play mind games with us to see
if we will respond the way they want. | watched a lengthy interview of a woman
who worked in the government arena her whole life and she saw so much
paperwork and studies on how to dumb down the schools in America. This was
from back in the 70’s until present day. She said she saw paperwork that
blatantly stated that they were driving us toward a Marxist or Socialist society.
She said they were trying to find out the best way to change a people and the
answer was war. They wanted the people to accept the League of Nations and
they would not do it after WWI so they had WWII and it was so long and bloody
and the people were ready for peace so after that war they accepted the UN with
out any problems. That video is below with Charlotte Iserbyt.

The government dumbing down our schools and pushing toward Marxism.

https://www.youtube.com/watch?v=kV17g tJkLO

Breaking down the code of Jade Helm

https://www.youtube.com/watch?v=Q3jaTlwUJVs

Military being told about forced swine flu vaccine shots or “come with us.” This
was back in 2009 and the soldier said they were being trained on how to handle
road blocks and things like that. She said if you did not take the shot at the check
point then you will be forced to go on a bus. She was scared for her life to share
this information, but she is Christian and that gave her boldness and strength to
do it.

https://www.youtube.com/watch?v=2t8JQLIVEDS8

There has been so much talk and controversy over this “training exercise” that we
don’t know if they will really follow through with it right now or not. It strikes me
as strange that the documents were leaked too. This could all just be sciops —
messing with our minds to see how we will react. Prophetess Mena Lee Grebins
has been told by the Lord how to prepare for her and her family in these last days.
Many people have asked her to tell them what He said but she advised that for
each individual, and each family God’s instructions may be different based on
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where you are located and what His plans and purpose are for you. Ask Him if
there are any worldly preparations that you need to make.

Linda Kirby confirms what the Lord told her about Jade Helm. He told her the
booms and grinding she has been hearing are the “Elite — Jesuits and llluminati
tunneling and hitting iron ore. He said all of this talk of a war is a distraction
because what is really happening is there is an asteroid coming. (I have other
sources confirming this also.) They have known it for a while and the tunnels are
for their protection. They moved the FED to Chicago to protect it from the
tsunami. All of these drills, which are happening all over the world —Japan and
Canada are for panic control. Marshall law will take place. She said while the
Lord was speaking to her she felt — Sept. 2015. He said, | will snatch you from the
snare. https://www.youtube.com/watch?v=4FqylOM1CRKk

In May of 2014 the French Foreign Minister, Laurent Fabius with John Kerry, U.S.
secretary of state standing beside him made this statement, “We are on the edge
of a climatic abyss, we have 500 days to until climate chaos.”

https://www.youtube.com/watch?v=2QDJb6fF8pg
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Lyn Leatz was praying to the Lord to give her some kind of confirmation about all
that she had been hearing about a comet/meteor/asteroid coming near or hitting
our earth. Immediately she had this “idea” to call her friend who is a retired
military contact. At first he told her he didn’t know anything about it. However,
he checked with his friend who is in another country and works in a field that he
would know this specific type of information. He then called her back and advised
her of the following: There is a 2 %2 mile wide comet (many people don’t know
the difference between a comet/meteor/asteroid) coming at us. Online, when
you move the dates out to show real time, it shows it is nowhere near us. It
shows we are never in its pathway. He told her the following: countries have
been moving equip., missiles relocating for a path of least resistance in order to
shoot at the comet / GLOBAL EFFORT, China moving missiles — you can Google all
of this and see / expected Sept. 15 through Sept. 28 / it is unstable orbit / will hit
off the coast of Venezuela & Brazil 200 miles offshore ((This matches Prophet
Efrain’s prophecy below)) / Global Tsunami
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if it does not break up and hits / would be Extinction Level Event (ELE) / We have
had heavy earthquake activity / 2 new islands rising out of pacific, volcanic activity
/ earthquake activity is up 200% since 2010 / Yellowstone volcano, guys in space
suite testing, the geyser has risen 6-8 inches.
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Stromboli, Italy

He said about a year before something like this you will have an increase in
magnetic activity — gravitational pull (we have been seeing this already). In this
time frame we have these things going on: Jade Helm 15 — America / Shemitah
ends — whole world / Stock market crash — America & will effect whole world /
another blood moon. She mentioned as a reference sight the Astronomy
Asteroid Comet Meteor Watch Program called Wormwood in Australia she says it
is owned by the Vatican. Here is a link to the Wormwood Project:
http://www.ips.gov.au/IPSHosted/neo/des/overview.htm where you can read
about it.

https://www.youtube.com/watch?v=A4cONS4jLNA

Lyn’s full length video which is longer than the clip above

https://www.youtube.com/watch?v=ZfvTzXjfc-|

Australian Observatory “Project Wormwood”

Page 20 of 22


http://www.ips.gov.au/IPSHosted/neo/des/overview.htm
https://www.youtube.com/watch?v=A4c0NS4jLNA
https://www.youtube.com/watch?v=ZfvTzXjfc-I

Page 21 of 22

http://www.ips.gov.au/Site Help/1/IPS%20Site%20Map

Prophet Efrain Rodriguez prophesies of the coming asteroid.

https://www.youtube.com/watch?v=Up8-nVfFXEY

Rev. 8:6-11 — wormwood & comet & destruction *****|f this happens, then all of
the seals in Rev. chapter 6 have been opened by this time — remember the men
hiding in their caves (Rev. 6:15-16) so this would bring us to the trumpets™****
These are strong indications we are so close to the Lord’s return!!!! Prepare you
hearts!!! Call on Him, and make Him Lord of your life now!

A close friend of mine had a dream of the rapture a few weeks ago. The Lord did
not tell him a day or time but He did tell Him NOW. He said to keep spreading the
gospel to every nation.

Kennedy, may daughter sees in the spirit realm. She has dreams and visions and
sees things often. Last Nov. — Dec. time frame we had gone to Burger King after
church with a man who comes to our church, Brother Smitty Maxim. So it pretty
much was a bunch of grown up talk. Kennedy said she was going to the
bathroom, sometimes it is like playing or something to do when you are a kid and
you are bored. She goes into the restroom and she thinks to pray. She prays and
says, “Speak Lord, your servant hears you.” She comes back to the table and tells
us what the Lord said. She said that He spoke to her and said He was coming back
this year. Brother Smitty just laughed it off as nothing. But | know her walk with
the Lord so | questioned her more about it. Remember that the Lord does not go
by our Gregorian calendar. He goes by His calendar, and the “year” He was
talking about does not end until this Sept. around 13" or 14™. That will be the
end of the Shemitah. | questioned her about this several times and she has not
changed anything that she said. She has been hearing from the Lord a lot lately
about other things and it has all came to pass.
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I can tell you of the spiritual plan you need to have, and that is to be hidden in
Jesus Christ!!!

Acts 4:11 — This is the Stone (Christ) which was set at nought of you builders,
which is become the head of the corner. Neither is there salvation in any other:

for there is none other name under heaven given among men, whereby we must
be saved.

| want to stress this - 2 Cor. 6:2b ...behold, now is the accepted time; behold,
now is the day of salvation.
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Introduction

The revolutionary development of modern weapons
within a world divided by serious ideological differ-
ences has produced a crisis in human history. In or-
der to overcome the danger of nuclear war now
confronting mankind, the United States has intro-
duced at the Sixteenth General Assembly of the United
Nations a Program for General and Complete Dis-
armament in a Peaceful World.

This new program provides for the progressive re-
duction of the war-making capabilities of nations and
the simultaneous strengthening of international insti-
tutions to settle disputes and maintain the peace. It
sets forth a series of comprehensive measures which
can and should be taken in order to bring about a
world in which there will be freedom from war and
security for all states. It is based on three principles
deemed essential to the achievement of practical prog-
ress in the disarmament field:

First, there must be immediate disarmament action:

A strenuous and uninterrupted effort must be made
toward the goal of general and complete disarma-
ment; at the same time, it is important that specific
measures be put into effect as soon as possible.
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Second, all disarmament obligations must be subject to
effective international controls:

The control organization must have the manpower,
facilities, and effectiveness to assure that limitations or
reductions take place as agreed. It must also be able
to certify to all states that retained forces and arma-
ments do not exceed those permitted at any stage of
the disarmament process.

Third, adequate peace-keeping machinery must be
established:

There is an inseparable relationship between the
scaling down of national armaments on the one hand
and the building up of international peace-keeping
machinery and institutions on the other. Nations are
unlikely to shed their means of self-protection in the
absence of alternative ways to safeguard their legiti-
mate interests. This can only be achieved through
the progressive strengthening of international institu-
tions under the United Nations and by creating a
United Nations Peace Force to enforce the peace as
the disarmament process proceeds.

There follows a summary of the principal provisions
of the United States Program for General and Com-
plete Disarmament in a Peaceful World. The full
text of the program is contained in an appendix to
this pamphlet.





FREEDOM FROM WAR

THE UNITED STATES PROGRAM FOR
GENERAL AND COMPLETE DISARM-
AMENT IN A PEACEFUL WORLD

Summary

DISARMAMENT GOAL AND OBJECTIVES

The over-all goal of the United States is a free,
secure, and peaceful world of independent states ad-
hering to common standards of justice and interna-
tional conduct and subjecting the use of force to the
rule of law; a world which has achieved general and
complete disarmament under effective international
control; and a world in which adjustment to change
takes place in accordance with the principles of the
United Nations.

In order to make possible the achievement of that
goal, the program sets forth the following specific
objectives toward which nations should direct their
efforts:

The disbanding of all national armed forces and the
prohibition of their reestablishment in any form what-
soever other than those required to preserve internal
order and for contributions to a United Nations Peace
Force;

The elimination from national arsenals of all arma-
ments, including all weapons of mass destruction and
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the means for their delivery, other than those required
for a United Nations Peace Force and for maintaining
internal order;

The institution of effective means for the enforce-
ment of international agreements, for the settlement
of disputes, and for the maintenance of peace in ac-
cordance with the principles of the United Nations;
The establishment and effective operation of an Inter-
national Disarmament Organization within the frame-
work of the United Nations to insure compliance at
all times with all disarmament obligations.

TASK OF NEGOTIATING STATES

The negotiating states are called upon to develop
the program into a detailed plan for general and
complete disarmament and to continue their efforts
without interruption until the whole program has
been achieved. To this end, they are to seek the
widest possible area of agreement at the earliest pos-
sible date. At the same time, and without preju-
dice to progress on the disarmament program, they
are to seek agreement on those immediate measure:
that would contribute to the common security of na-
tions and that could facilitate and form part of the
total program.

GOVERNING PRINCIPLES

The program sets forth a series of general principle:
to guide the negotiating states in their work. These
make clear that:





® As states relinquish their arms, the United Nations
must be progressively strengthened in order to im-
prove its capacity to assure international security and
the peaceful settlement of disputes;

® Disarmament must proceed as rapidly as possible,
until it is completed, in stages containing balanced,
phased, and safeguarded measures;

Each measure and stage should be carried out in an
agreed period of time, with transition from one stage
to the next to take place as soon as all measures in the
preceding stage have been carried out and verified and
as soon as necessary arrangements for verification of
the next stage have been made;

® Inspection and verification must establish both that
nations carry out scheduled limitations or reductions
and that they do not retain armed forces and arma-
ments in excess of those permitted at any stage of the
disarmament process; and

Disarmament must take place in a manner that will
not affect adversely the security of any state.

DISARMAMENT STAGES

The program provides for progressive disarmament
steps to take place in three stages and for the simulta-
neous strengthening of international institutions.

FIRST STAGE

The first stage contains measures which would sig-
nificantly reduce the capabilities of nations to wage
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aggressive war. Implementation of this stage would
mean that:

® The nuclear threat would be reduced:

All states would have adhered to a treaty effec-
tively prohibiting the testing of nuclear weapons.

The production of fissionable materials for use in
weapons would be stopped and quantities of such
materials from past production would be converted
to non-weapons uses.

States owning nuclear weapons would not relin-
quish control of such weapons to any nation not
owning them and would not transmit to any such
nation information or material necessary for their
manufacture.

States not owning nuclear weapons would not
manufacture them or attempt to obtain control of
such weapons belonging to other states.

A Commission of Experts would be established to
report on the feasibility and means for the verified
reduction and eventual elimination of nuclear
weapons stockpiles.

® Strategic delivery vehicles would be reduced:

Strategic nuclear weapons delivery vehicles of
specified categories and weapons designed to coun-
ter such vehicles would be reduced to agreed levels
by equitable and balanced steps; their production
would be discontinued or limited; their testing
would be limited or halted.





® Arms and armed forces would be reduced:

The armed forces of the United States and the
Soviet Union would be limited to 2.1 million men
each (with appropriate levels not exceeding that
amount for other militarily significant states);
levels of armaments would be correspondingly re-
duced and their production would be limited.

An Experts Commission would be established to
examine and report on the feasibility and means of
accomplishing verifiable reduction and eventual
elimination of all chemical, biological and radio-
logical weapons.

® Peaceful use of outer space would be promoted:

The placing in orbit or stationing in outer space
of weapons capable of producing mass destruction
would be prohibited.

States would give advance notification of space
vehicle and missile launchings.

® TU.N. peace-keeping powers would be strengthened:

Measures would be taken to develop and
strengthen United Nations arrangements for arbi-
tration, for the development of international law,
and for the establishment in Stage II of a permanent

U.N. Peace Force.

® An International Disarmament Organization would be
established for effective verification of the disarmament
program:

Its functions would be expanded progressively as
disarmament proceeds.
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It would certify to all states that agreed reduction
have taken place and that retained forces and arma
ments do not exceed permitted levels.

It would determine the transition from one stag
to the next.

® States would be committed to other measures to reduc
international tension and to protect against the chanc
of war by accident, miscalculation, or surprise attack

States would be committed to refrain from th
threat or use of any type of armed force contrary t
the principles of the UN. Charter and to refrai
from indirect aggression and subversion against an
country.

A U.N. peace observation group would be avai
able to investigate any situation which might cor
stitute a threat to or breach of the peace.

States would be committed to give advance notic
of major military movements which might caus
alarm; observation posts would be established t
report on concentrations and movements of militar
forces.

SECOND STAGE

The second stage contains a series of measures whic
would bring within sight a world in which the
would be freedom from war. Implementation of a
measures in the second stage would mean:

® Further substantial reductions in the armed force
armaments, and military establishments of state
including strategic nuclear weapons delivery v
hicles and countering weapons;
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Further development of methods for the peaceful set-
tlement of disputes under the United Nations;

Establishment of a permanent international peace
force within the United Nations;

Depending on the findings of an Experts Commission,
ahalt in the production of chemical, bacteriological,
and radiological weapons and a reduction of existing
stocks or their conversion to peaceful uses;

On the basis of the findings of an Experts Commis-
sion, a reduction of stocks of nuclear weapons;

The dismantling or the conversion to peaceful uses of
certain military bases and facilities wherever
located; and

The strengthening and enlargement of the Interna-
tional Disarmament Organization to enable it to
verify the steps taken in Stage II and to determine
the transition to Stage III.

THIRD STAGE

During the third stage of the program, the states of
the world, building on the experience and confidence
gained in successfully implementing the measures of
the first two stages, would take final steps toward the
goal of a world in which:

States would retain only those forces, non-nuclear
armaments, and establishments required for the
purpose of maintaining internal order; they would
also support and provide agreed manpower for a
U.N. Peace Force.





® The U.N. Peace Force, equipped with agreed type
and quantities of armaments, would be fully fun
tioning.

® The manufacture of armaments would be prohibite
except for those of agreed types and quantities
be used by the U.N. Peace Force and those require
to maintain internal order. All other armamen
would be destroyed or converted to peaceft
purposes.

® The peace-keeping capabilities of the United Natior.
would be sufficiently strong and the obligations ¢
all states under such arrangements sufficiently fai
reaching as to assure peace and the just settlemer
of differences in a disarmed world.
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Appendix

DECLARATION ON DISARMAMENT

THE UNITED STATES PROGRAM FOR
GENERAL AND COMPLETE DISARMA-
MENT IN A PEACEFUL WORLD

The Nations of the world,

Conscious of the crisis in human history produced by the revo-
lutionary development of modern weapons within a world divided
by serious ideological differences;

Determined to save present and succeeding generations from
the scourge of war and the dangers and burdens of the arms race
and to create conditions in which all peoples can strive freely and
peacefully to fulfill their basic aspirations;

Declare their goal to be: A free, secure, and peaceful world of
independent states adhering to common standards of justice and
international conduct and subjecting the use of force to the rule
of law; a world where adjustment to change takes place in accord-
ance with the principles of the United Nations; a world where
there shall be a permanent state of general and complete disarma-
ment under effective international control and where the resources
of nations shall be devoted to man’s material, cultural, and spir-
itual advance;

Set forth as the objectives of a program of general and complete
disarmament in a peaceful world:

(a) The disbanding of all national armed forces and the pro-
hibition of their reestablishment in any form whatsoever other
than those required to preserve internal order and for contribu-
tions to a United Nations Peace Force;
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(b) The elimination from national arsenals of all armaments,
including all weapéns of mass destruction and the means for their
delivery, other than those required for a United Nations Peace
Force and for maintaining internal order;

(c) The establishment and effective operation of an Interna-
tional Disarmament Organization within the framework of the
United Nations to ensure compliance at all times with all dis-
armament obligations;

(d) The institution of effective means for the enforcement of
international agreements, for the settlement of disputes, and for
the maintenance of peace in accordance with the principles of the
United Nations.

Call on the negotiating states:

(a) To develop the outline program set forth below into an
agreed plan for general and complete disarmament and to continue
their efforts without interruption until the whole program has been
achieved;

(b) To this end to seek to attain the widest possible area of
agreement at the earliest possible date;

(c) Also to seek—without prejudice to progress on the disarma-
ment program—agreement on those immediate measures that
would contribute to the common security of nations and that could
facilitate and form a part of that program.

Affirm that disarmament negotiations should be guided by the
following principles:

(a) Disarmament shall take place as rapidly as possible until
it is completed in stages containing balanced, phased and safe-
guarded measures, with each measure and stage to be carried out
in an agreed period of time.

(b) Compliance with all disarmament obligations shall be effec-
tively verified from their entry into force. Verification arrange-
ments shall be instituted progressively and in such a manner as to
verify not only that agreed limitations or reductions take place
but also that retained armed forces and ‘armaments.do not exceed
agreed levels at any stage.

(c) Disarmament shall take place in a manner that will not
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affect adversely the security of any state, whether or not a party
to an international agreement or treaty.

(d) As states relinquish their arms, the United Nations shall
be progressively strengthened in order to improve its capacity to
assure international security and the peaceful settlement of dif-
ferences as well as to facilitate the development of international
cooperation in common tasks for the benefit of mankind.

(e) Transition from one stage of disarmament to the next shall
take place as soon as all the measures in the preceding stage have
been carried out and effective verification is continuing and as
soon as the arrangements that have been agreed to be necessary
for the next stage have been instituted.

Agree upon the following outline program for achieving general
and complete disarmament:

STAGE 1

A. To Establish an International Disarmament Organiza-
tion:

(a) An International Disarmament Organization (IDO) shall
be established within the framework of the United Nations upon
entry into force of the agreement. Its functions shall be expanded
progressively as required for the effective verification of the dis-
armament program,

(b) The IDO shall have: (1) a General Conference of all the
parties; (2) a Commission consisting of representatives of all the
major powers as permanent members and certain other states on a
rotating basis; and (3) an Administrator who will administer the
Organization subject to the direction of the Commission and who
will have the authority, staff, and finances adequate to assure
effective impartial implementation of the functions of the
Organization.

(¢) The IDO shall: (1) ensure compliance with the obligations
undertaken by verifying the execution of measures agreed upon;
(2) assist the states in developing the details of agreed further
verification and disarmament measures; (3) provide for the estab-
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lishment of such bodies as may be necessary for working out the
details of further measures provided for in the program and for
such other expert study groups as may be required to give continu-
ous study to the problems of disarmament; (4) receive reports on
the progress of disarmament and verification arrangements and
determine the transition from one stage to the next.

B. To Reduce Armed Forces and Armaments:

(a) Force levels shall be limited to 2.1 million each for the U.S.
and U.S.S.R. and to appropriate levels not exceeding 2.1 million
each for all other militarily significant states. Reductions to the
agreed levels will proceed by equitable, proportionate, and verified
steps.

(b) Levels of armaments of prescribed types shall be reduced
by equitable and balanced steps. The reductions shall be accom-
plished by transfers of armaments to depots supervised by the
IDO. When, at specified periods during the Stage I reduction
process, the states party to the agreement have agreed that the
armaments and armed forces are at prescribed levels, the arma-
ments in depots shall be destroyed or converted to peaceful uses.

(c) The production of agreed types of armaments shall be
limited.

(d) A Chemical, Biological, Radiological (CBR) Experts Com-
mission shall be established within the IDO for the purpose of
examining and reporting on the feasibility and means for accom-
plishing the verifiable reduction and eventual elimination of CBR
weapons stockpiles and the halting of their production.

C. To Contain and Reduce the Nuclear Threat:

(a) States that have not acceded to a treaty effectively prohib-
iting the testing of nuclear weapons shall do so.

(b) The production of fissionable materials for use in weapons
shall be stopped.

(¢) Upon the cessation of production of fissionable materials
for use in weapons, agreed initial quantities of fissionable ma-
terials from past production shall be transferred to non-weapons
purposes.
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(d) Any fissionable materials transferred between countries for
peaceful uses of nuclear energy shall be subject to appropriate
safeguards to be developed in agreement with the IAEA.

(e) States owning nuclear weapons shall not relinquish control
of such weapons to any nation not owning them and shall not
transmit to any such nation information or material necessary for
their manufacture. States not owning nuclear weapons shall not
manufacture such weapons, attempt to obtain control of such
weapons belonging to other states, or seek or receive information
or materials necessary for their manufacture.

(f) A Nuclear Experts Commission consisting of representatives
of the nuclear states shall be established within the IDO for the
purpose of examining and reporting on the feasibility and means
for accomplishing the verified reduction and eventual elimination
of nuclear weapons stockpiles.

D. To Reduce Strategic Nuclear W eapons Delivery Vebicles:

(a) Strategic nuclear weapons delivery vehicles in specified cate-
gories and agreed types of weapons designed to counter such
vehicles shall be reduced to agreed levels by equitable and balanced
steps. The reduction shall be accomplished in each step by trans-
fers to depots supervised by the IDO of vehicles that are in excess
of levels agreed upon for each step. At specified periods during
the Stage I reduction process, the vehicles that have been placed
under supervision of the IDO shall be destroyed or converted to
peaceful uses.

(b) Production of agreed categories of strategic nuclear weapons
delivery vehicles and agreed types of weapons designed to counter
such vehicles shall be discontinued or limited.

(c) Testing of agreed categories of strategic nuclear weapons
delivery vehicles and agreed types of weapons designed to counter
such vehicles shall be limited or halted.

E. To Promote the Peaceful Use of Outer Space:

(a) The placing into orbit or stationing in outer space of
weapons capable of producing mass destruction shall be prohibited.
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(b) States shall give advance notification to participating states
and to the IDO of launchings of space vehicles and missiles, to-
gether with the track of the vehicle.

F. To Reduce the Risks of War by Accident, Miscalculation,
and Surprise Attack:

(a) States shall give advance notification to the participating
states and to the IDO of major military movements and maneuvers,
on a scale as may be agreed, which might give rise to misinterpre-
tation or -ause alarm and induce countermeasures. The notifica-
tion shall include the geographic areas to be used and the nature,
scale and time span of the event.

(b) There shall be established observation posts at such loca-
tions as major ports, railway centers, motor highways, and air bases
to report on concentrations and movements of military forces.

(c) There shall also be established such additional inspection
arrangements to reduce the danger of surprise attack as may be
agreed.

(d) An international commission shall be established immedi-
ately within the IDO to examine and make recommendations. on
the possibility of further measures to reduce the risks of nuclear
war by accident, miscalculation, or failure of communication.

G. To Keep the Peace:

(a) States shall reaffirm their obligations ur.der the U.N. Charter
to refrain from the threat or use of any type of armed force-—
including nuclear, conventional, or CBR-—contrary to the prin-
ciples of the U.N. Charter.

(b) States shall agree to refrain from indirect aggression and
subversion against any country.

(c) States shall use all appropriate processes for the peaceful
setlement of disputes and shall seek within the United Nations
further arrangements for the peaceful settlement of international
disputes and for the codification and progressive development of
international law.
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(d) States shall develop arrangements in Stage I for the estab-
lishment in Stage II of a U.N. Peace Force.

(e) A U.N. peace observation group shall be staffed with a stand-
ing cadre of observers who could be despatched to investigate any
situation which might constitute a threat to or breach of the peace.

STAGE 1I

A. International Disarmament Organization:

The powers and responsibilities of the IDO shall be progres-
sively enlarged in order to give it the capabilities to verify the
measures undertaken in Stage II.

B. To Further Reduce Armed Forces and Armaments:

(a) Levels of forces for the U.S., U.S.S.R., and other militarily
significant states shall be further reduced by substantial amounts
to agreed levels in equitable and balanced steps.

(b) Levels of armaments of prescribed types shall be further
reduced by equitable and balanced steps. The reduction shall be
accomplished by transfers of armaments to depots supervised by
the IDO. When, at specified periods during the Stage II reduc-
tion process, the parties have agreed that the armaments and
armed forces are at prescribed levels, the armaments in depots
shall be destroyed or converted to peaceful uses.

(c) There shall be further agreed restrictions on the production
of armaments.

(d) Agreed military bases and facilities wherever they are lo-
cated shall be dismantled or converted to peaceful uses.

(e) Depending upon the findings of the Experts Commission
on CBR weapons, the production of CBR weapons shall be halted,
existing stocks progressively reduced, and the resulting excess
quantities destroyed or converted to peaceful uses.

C. To Further Reduce the Nuclear Threat:

Stocks of nuclear weapons shall be progressively reduced to the
minimum levels which can be agreed upon as a result of the find-
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ings of the Nuclear Experts Commission; the resulting excess o
fissionable material shall be transferred to peaceful purposes.

D. To Further Reduce Strategic Nuclear Weapons Deliver:
Vehicles:

Further reductions in the stocks of strategic nuclear weapon
delivery vehicles and agreed types of weapons designed to counte
such vehicles shall be carried out in accordance with the procedur
outlined in Stage I.

E. To Keep the Peace:

During Stage II, states shall develop further the peace-keeping
processes of the United Nations, to the end that the United Nation
can effectively in Stage III deter or suppress any threat or use o
force in violation of the purposes and principles. of -the Unitec
Nations:

(a) States shall agree upon strengthening the structure, author
ity, and operation of the United Nations so as to assure that- the
United Nations  will be able effectively to protect states agains
threats to or breaches of the peace.

(b) The U.N. Peace Force shall be established and progressivel:
strengthened.

(c) States shall also agree upon further improvements and de
velopments in rules of international conduct and in processes fo
peaceful settlement of disputes and differences.

STAGE 1II

By the time Stage IT has been completed, the confidence pro
duced through a verified *disarmament program, the acceptanci
of rules of peaceful international behavior, and the developmen
of strengthened international peace-keeping processes: within the
framework of the U.N. should have reached a point where the
states of the world can move forward to Stage III. In Stage II.
progressive controlled disarmament and continuously developing
principles and procedures of international law would proceed
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a point where no state would have the military power to challenge
the progressively strengthened U.N. Peace Force and all interna-
tional disputes would be settled according to the agreed principles
of iriternational conduct.

The progressive steps to be taken during the final phase of the
disarmament program would be directed toward the attainment
of a world in which:

(a) States would retain only those forces, non-nuclear arma-
tments, and establishments required for the purpose of maintaining
internal order; they would also support and provide agreed man-
power for a U.N Peace Force.

(b) The UN. Peace Force, equipped with agreed types and
quantities of armaments, would be fully functioning.

(¢) The manufacture of armaments would be prohibited except
for those of agreed types and quantities to be used by the U.N.
Peace Force and those required to maintain internal order. All
other armaments would be destroyed or converted to peaceful
purposes.

(d) The peace-keeping capabilities of the United Nations would
be sufficiently strong and the obligations of all states under such
arrangements sufficiently far-reaching as to assure peace and the
just settlement of differences in a disarmed world.
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ABSTRACT

JADE (Joint Assistant for Deployment and Execution) is a knowledge-based, mixed-initiative
system that supports force deployment planning and management. JADE uses case-based and
generative planning methods to support the development of large-scale, complex deployment
plans in minimal time. JADE incorporates the technology of three tools: Prodigy-Analogy (a
combined case-based and generative planner developed by Carnegie Mellon University);
ForMAT (a Force Management and Analysis Tool that supports case-based force deployment
planning developed by BBN Technologies); and PARKA (a highly-indexed knowledge based
management system developed by the University of Maryland).

With JADE, a military planner can build a preliminary force deployment plan, including the
Time Phased Force Deployment Data (TPFDD) in less than one hour. This speed in plan
construction is possible because JADE supports the rapid retrieval and reuse of previous plan
elements for use in the development of new plans. In addition, JADE employs an easy to use
map-oriented drag and drop interface where force modules (FMs) from previous plans (cases)
whose force capabilities and composition match the requirements of the current situation can be
dragged from the case library and dropped onto a geographic destination. Plan modification
and/or adaptation is supported through remindings, e.g., each time that a force module is created
or is copied into a plan (TPFDD) the user is automatically reminded of the need for geographical
changes.

With support from the Defense Advanced Research Projects Agency (DARPA) and the Air Force
Research Lab (AFRL), JADE researchers have been able to apply academic research to an area of
military operational planning and scheduling. JADE is a solution to the challenge of rapidly
producing force deployment plans and is currently available for transition to the operational
military planning community. This report describes JADE, its current status, and the results of
two recent efforts to transition JADE to the operational environment, e.g., JEFX 2000 (Joint
Expeditionary Force eXperiment) and ACOA (Adaptive Course of Action).

BACKGROUND

JADE derives its name from the beautiful jade green that colors the island of Oahu in Hawaii
where the Pacific Command (PACOM) is headquartered. The acronym JADE stands for Joint
Assistant for Deployment and Execution. Its purpose is to assist in the development of force
packages (combat forces and supporting forces) that need to be deployed to some location in
support of the operational planning and plan execution of a warfighting CINC (Commander in
Chief) such as PACOM. Many of the facets of JADE were developed in response to requirements
specified by PACOM planners. The largest and most precise casebase in JADE was created with
support from PACOM planners to support the development of deployment plans for situations






other than war that arise in the Pacific Command theater. For PACOM. JADE is best utilized
when it can inter-operate with their chosen Course of Action planning environment. For
PACOM, this environment is comprised of a tool suite that is being developed by the ACOA
(Adaptive Courses of Action) program. (For more information about JADE and ACOA, see
Appendix B.)

JADE is the result of a technology integration experiment (TIE) that was initially conducted as
part of a joint DARPA/Air Force Research Lab (AFRL) program called DARPI (DARPA Rome
Planning Initiative) and later through the DARPA program Planning and Decision Aids (PDA).
The experiment involved the linking of the following three independent technologies:

- Prodigy-Analogy (a combined case-based and generative planner developed by
Carnegie Mellon University);

- ForMAT - Force Management and Analysis Tool (a case-based force deployment
planner developed initially at The MITRE Corporation, and subsequently by BBN
Technologies); and

- PARKA (a highly-indexed knowledge based management system developed by
the University of Maryland).

When the PDA program terminated in 1999, work on JADE was carried on with extended
funding from AFRL and with funding from the DARPA/DISA (Defense Advanced Research
Projects Agency/Defense Information Systems Agency) Advanced Information Technology
Services Joint Program Office (AITS-JPO) through the ACOA (Adaptive Courses of Action)
program. The purpose of this extended funding was to support the transition of JADE into the
operational military environment.

JADE supports force deployment planning, the results of which are normally embodied in a data
structure called the TPFDD (Time Phased Force Deployment Data). For the operational military
deployment planner, the TPFDD is created using the Joint Operations Planning and Execution
System (JOPES) software. Associated with each TPFDD is an Operational Plan (OPLAN) which
describes the mission and specifies where and when the forces involved in a mission are to be
deployed. The OPLAN for deliberate planning is stored and maintained until such time that its
execution is called for, which may be years after it was first constructed. At this time the plan will
generally have to be modified to fit the particular details of the current situation, which often is a
crisis situation. See [2, 3, 4] for more information.

The TPFDD specifies the combat forces and the combat service support required in order to
support the mission. Transportation phasing, mode and geographical locations are also specified.
In the early phases of plan development, combat and support units may be specified generically
(e.g., fighter aircraft), as can movement times (i.e., latest departure, earliest departure, latest
arrival, earliest arrival), origins and destinations. As the plan matures or transitions from a
deliberate plan to an executable plan, each specification for a generic requirement is replaced by





information associated with the actual unit(s) or equipment that will be used. Once the planners
have identified what is to move. they must check to see if the plan is logistically feasible. Once
they determine how and when they would like units and equipment in the plan to move, they need
to check to see if the plan is transportationally feasible. This last step is supported by tools
available at the US Transportation Command (USTRANSCOM).

Historical experience indicates that while the TPFDD has served as a useful tool for deliberate
planning, it is often not used to support time sensitive problems. JADE was developed to move
beyond JOPES tools in support of an agile operations planning and execution system that is easy
and intuitive to use and that quickly provides required information in support of time sensitive
planning.

JADE can be used to support both deliberate and crisis action (time sensitive) planning. JADE
software enables a military planner to build a preliminary force deployment plan (TPFDD) in less
than one hour. JADE uses a knowledge-intensive planning technique that employs case-based
and generative planning methods to handle large-scale, complex plans in minimal time. The tool
supports the rapid retrieval and reuse of previous plan data, both deliberate plans and previously
developed crisis plans. To support plan development, constraint checking is provided and the
results are used to provide the user with reminders of steps to do during the force deployment
planning process.

JADE Software

Two versions of JADE are available: (a) a stand-alone version that runs on a Windows NT
platform that can be configured to communicate with external systems; and (b) an ACOA-JADE
version that runs within the ACOA environment. The ACOA version of JADE is configured to
derive planning data such as preferred forces, planning guidance, and planning state information
from the ACOA Campaign Object. The standalone version of JADE exists to support those users
who have not embraced the ACOA model. During the course of this project, we have worked
with planners from CINCs other than PACOM and with Air Force planners who were involved in
JEFX 2000. For these users, the standalone version of JADE was provided to support the
development of the Force Deployment Plan.

JADE runs in both the Windows NT environment and on Sun Workstations in the Solaris
environment. JADE is written in Common Lisp. The graphical interface is an object-oriented
GUI built using CLIM, a Common Lisp interface to O/S-native window system. JADE requires a
minimum of 250 megabytes of disk space for the application binaries and to store the data used
and generated by the system. This does not include space required for COTS products such as
Netscape, ORACLE etc.

The JADE system consists of a client program, and two major servers. One server, the Geoloc
server provides information on Geoloc (geographical location) codes. The Geoloc server consists
of two processes: a Java interface and a Parka-DB server that communicates via a TCP socket





comnection. The other main server is the Suggestions server. This server monitors the user's
actions and uses some of the collected information to provide remindings or advice to the user
while they work. The client communicates with both the Geoloc and Suggestions servers using
the TCP/IP socket protocol. When the servers and client are running on the same machine, all
socket cormections are local. JDBC (Java Data Base Connectivity) is used to communicate to
other servers such as the GSORTS (Global Status of Resource and Training System) server. The
JADE architecture shown in Figure 2 illustrates the client program and servers.

Using JADE for Deployment Planning

Deployment planning in JADE starts with the receipt of a mission statement. Information about
mission tasks and forces is also required. In JADE, the mission statement can be analyzed, using
a specially designed case-based parser, to produce a list of implied and/or specified tasks and
force preferences (see Figure 1 for an example). Alternatively, this information can be directly
obtained from other sources, such as the ACOA Course of Action planning environment.
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Figure 1 — Parsing Mission Guidance into Tasks

JADE follows a case-based reasoning (CBR) paradigm in supporting the matching of data about
the current mission with data that describes the deployment plans that constitute the loaded





library of deployment plans or casebase. Results of the similarity matching are presented to the
user for use in developing a new deployment plan. Each time the user creates a new deployment
plan (TPFDD), the user may save that TPFDD into the casebase so that it is available for use in
the future. Although a TPFDD developed in JADE will contain information that is not typically
available in a JOPES-produced TPFDD, JADE can pass it's TPFDDs to JOPES or any other
system that can read a standard TPFDD (B8) file format. JADE also supports the generation of a
variety of reports that are available to analyze, brief and manage the developing deployment
plan.

JADE'’s three major technology components (i.e., ForMAT, Prodigy, and PARKA) support the
user in modifying force compositions, describing force capabilities, and in tailoring the evolving
force deployment plan to changing mission requirements. To date, JADE's plan repository
(casebase) is comprised of several different casebases. One of these casebases, "tutor" provides
training, while the "prodigy" casebase supports general planning. The standalone version of
JADE is delivered with these two casebases. However, new casebases can be created and tailored
to fit the particular needs of a given user group. For example, Figure 2 shows a link from
ForMAT to the ACOA Campaign Object. A casebase called "ACOA" was developed to support
the ACOA user group.

Case-Based Reasoning (CBR)

Case-based planners [1, 6] rely on similarity matching mechanisms and enumeration schemes to
select the best stored plan for re-use in a new situation. Similarity matching methods range from
fully exhaustive factor comparison to optimized inductive tree mechanisms that generate decision
trees with smoothed regularities and distinguishing differences. Enumeration methods are used
to list, in the order of similarity, plans or parts of plans that match attributes of the current
problem-solving situation. [7]

An integral aspect of CBR is in the generation and selection of indices. In fact, the success of
CBR significantly depends upon the judicious choice of these indices. In JADE attribute/value
pairs are the indices that are used for describing (and later retrieving) a force module (FM). An
attribute/value pair (index) can be defined to describe any aspect of a FM that the user finds
useful. Attributes can have multiple values, and each value can be nominal or hierarchical in
nature. (See Figure 4 for some examples.)

In retrieval, the attribute/value pairs are used to construct a query against the casebase for one or
more FMs. JADE provides user interface tools to support the specification and retrieval of
nexact" matches, as well as "generalized" retrievals. With an "exact" query, the user can find FMs
that exactly match a query specification. "Generalized" retrievals utilize the hierarchical values of
attributes to navigate generalization hierarchies in search of some relevant solution. Relevance is
defined by the amount of similarity between a set of attribute/value pairs within a query and those
indexing the FMs.
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ForMAT

Users interact with JADE through a user interface that is directly connected to the ForMAT

(Force Management and Analysis Tool) module.
MITRE Corporation and used to support knowledge acquisition.

ForMAT was originally developed at The

The interface of ForMAT(1, 7]

evolved through user interaction to become a rich environment for building force modules (FMs).
A FM describes a force or set of forces that can be used to satisfy some mission requirement.





Typically, a FM is a grouping of combat, combat support, and combat service support forces, and
ranges in size from the smallest combat element to the largest combat element. It may specify
accompanying supplies and the required movement of resupply and personnel necessary to
sustain forces for a minimum of 30 days. [7, 8]

In JADE, like in JOPES, the user builds a FM by specifying the Force Module Identification
(FMID) and then entering the appropriate Unit Line Numbers (ULNs) which will comprise the
FM. ForMAT provides the user with additional capabilities for creating, viewing, retrieving, and
managing FMs. For example, through ForMAT the user can build a FM from a copy of a FM
contained in another TPFDD (that is stored in the casebase). The user can cut and paste ULNs
between FMs within a given TPFDD and create links between any number of FMs within a given
TPFDD in order to build a FM hierarchy like the hierarchy displayed in Figure 3. Here the FMs
A, B, C, and D are forces that comprise the parent FM (NEO). ForMAT enables the user to
explicitly specify these parent-child relationships. This information is stored in the TPFDD and
in the casebase.

ForMAT also provides the user with tools for linking the data of the TPFDD to the mission that
the deployment forces are intended to support and for describing what capabilities the forces
contain that enable them to support a mission. Mission guidance can simply be stored as a file or
it can be obtained from another source, such as the ACOA Campaign Object. For example, in
Figure 2 mission information is obtained electronically by ForMAT from the ACOA Campaign
Object in the form of implied and/or specified tasks with a related force list. It is this linking of

Figure 3 -- Example Hierarchical Force Deployment Plan (TPFDD)

forces with the tasks of the mission that extends the TPFDD into a Deployment Plan. Figure

4 displays a FM from JADE showing the ULNs on the right and some attribute/value pairs,
including those descriptive of the mission tasks (called goals) on the left. Note: the other
values/indices displayed on the left of the FM in Figure 4 are either generated automatically or
manually created by the user as a way to better describe (annotate) the FM — it’s composition
and/or capability.
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Figure 4 -- A Force Module in JADE

The Suggestions Module/Server

The Suggestions Module/Server is comprised of three pieces: the Prodigy Planner, the rules and
domain files used by Prodigy, and a Frond End that links Prodigy to ForMAT (See Figure 1).
The core component of the Suggestions Module/Server is a generative artificial intelligence (Al)
planner, developed by Carnegie Mellon University (CMU) called Prodigy. Prodigy [9] is a
multi-strategy planning and learning architecture that can solve planning problems in a number of
different ways. Simply stated, Prodigy searches for a sequence of actions that transform an initial
state (the current state) into a final state (the goal state). A domain theory is used to specify the
legal actions that can be performed. The domain theory is composed of a hierarchy of object
classes and a suite of operators and inference rules that change the state of the objects. A planning
problem is represented by an initial state (objects and propositions about the objects) and a set of
goal expressions to achieve. Planning decisions consist of choosing a goal from a set of pending
goals; then choosing an operator (or inference rule) to achieve a particular goal; then choosing a
variable binding for a given operator; and finally deciding whether to commit to a possible plan





ordering to get a new planning state or to continue subgoaling for unachieved goals. Different
choices give rise to different ways of exploring the search space. (See [10] for more details).

Another strategy available to Prodigy is the case-based replay mode. In this mode, Prodigy uses
analogy to create plans, interpret and store planning episodes, and retrieve and reuse multiple past
plans that are found similar to new problems. Stored plans are annotated with plan rationale, and
reuse involves adaptation driven by the plan rationale.

In JADE, we developed a Front End to the Prodigy planner that links it to ForMAT. The Front
End collects information such as mission goals and state information about the planning context
through ForMAT and presents it to Prodigy for use in planning. Prodigy then provides guidance
through the Fromt End to the Suggestions Module which then presents guidance and/or
suggestions to the user about how to modify or create a deployment plan (see Figure 5). For
example, when the user is initially looking for FMs that will satisfy new mission requirements,
Prodigy will use its own information about previous plans to make a suggestion about what
particular FMs should be used, or what entire past plans are most similar to the current mission
situation. The Suggestions Window will present this information, as well as information from
ForMAT, to remind the user that forces are to be deployed to specific geographical locations and
when certain forces are preferred for inclusion within a deployment plan. Because the Prodigy
system uses mission goals and causal information, the resulting plan is in a mission-to-task
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framework. That is, the steps in the deployment plan are related to the causal reasons for which
the forces are to be used (mission). Although Prodigy is capable of generating the entire
deployment plan, in JADE, Prodigy is only used to provide suggestions to the user who has the
ultimate decision in what gets deployed to where and when. Figure 5 is a screenshot of the JADE
system, displaying the map and suggestions being provided in the Suggestions Window.

PARKA

Another component of the JADE architecture is the PARKA knowledge base (PARKA-KB).
PARKA-KB is a high performance knowledge base management system that was developed by
the University of Maryland. Although it is similar to a relational database, it uses technology that
supports and takes advantage of data hierarchies. It has been shown to effectively handle
extremely complex "structure matching" queries against large knowledge bases. [ 3, 8]

In JADE, several PARKA KBs are used to support plan retrieval and the retrieval of the
associated data that support deployment plan generation. PARKA-KBs store the TPFDDs (both
FMs and ULNs); a representation of the country code information, referred to as the “GEOFILE”
database; and a representation of seaports (referred to as PORTS data). These last two are used in
the Geoloc Server. Using these PARKA-KBs, the JADE user can retrieve the desired FMs,
ULNs, or information about the geographical location that forces are to be deployed to. Note:
experiments were carried out regarding the storage of Tucha (Type Unit Characteristics) data in a
PARKA database. Results indicate that Tucha data is better accessed directly or through another
force deployment tool, such as JFRG (Joint Force Requirements Generator).

JADE APPLICATIONS

Table 1 displays the list of user organizations that JADE has been distributed to since 1999. All
of these distributions refer to the NT version of JADE. Appendix A describes experiences with
JADE during JEFX 2000, and Appendix B describes experiences with ACOA. In 1999 we
presented a demonstration of JADE at SOUTHCOM (U.S. Southern Command). The
deployment planner at SOUTHCOM was interested primarily in JADE's ability to provide
analysis reports about already constructed TPFDDs. JADE developers were provided data from
Hurricane Mitch while there, and were able to demonstrate how the report mechanisms in JADE
enable the human planner to identify deployment trends. Figure 6 contains an example report
about the Hurricane Mitch data.
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User's

Date and Version of JADE

Date and Version of

Have we provided

Organization when first acquired JADE when last user support?
acquired
The MITRE Jade 2.1, Aug 1999 Jade 2.4.1 alpha Yes, training,
Corporation in Nov 2000 installation, and
O'Fallon Il. usage support.
PACOM/ACOA | Jade 2.1 with ACOA Jade 2.2.4 with ACOA | Yes, training,
patches; date: Aug 1999 patches; date: Sept installation, and
2000 usage support.
JEFX Jade 2.2.4 with JEFX Jade 2.3 with JEFX Yes, training,
patches; date: May 2000 patches; date: July installation, and
2000 usage support.
SOUTHCOM Jade 2.1 date: Nov 1999 Jade 2.2.4, Fall 2000 | Yes, installation
support.
MIATA TIE Jade 2.2.4 with CoABS Jade 2.2.4 with Yes, to enable JADE
developer group | patch; date: August 2000 | updated CoABS to communicate with

at BBN patch; date: Jan 2001 | the CoABS Grid

Technologies

AFRL Jade 2.1; date: July 1999 Jade 2.2.4; date: June | Yes, installation and
2000 training.

BBN Jade 2.1.2; date: Oct 1999 | Jade 2.2.1; May 2000 | Yes, installation and

Technologies, training.

Ofallon Il.

BBN Jade 2.4 alpha; date: Nov | N/A No.

Technologies, 2000

San Diego

JPO/ACOA Jade 2.2.4 with ACOA Jade 2.4 with ACOA | Yes, training,

patches; date: Sept 2000 patches will be installation, and

installed in early 2001 | usage support.

Table 1 -- JADE Distribution

The Hurricane Mitch TPFDD data provided by SOUTHCOM was later used to support a
demonstration for the DARPA CoABS (Control of Agent Based Systems) program. JADE was
linked to other systems through middle agents that were designed/developed as part of a project
called MIATA (Mixed Initiative Agent Team Administration). In order to support MIATA,
JADE was enhanced to communicate as an agent to other agents via a structure called the Grid.
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Figure 6 — JADE Report about Hurricane Mitch Force Deployment

Through the Grid, JADE could receive mission guidance and state information about conditions
in the hurricane region. Using this data, the JADE user could create a TPFDD and send the
TPEDD to the USTRANSCOM CAMPS (Consolidated Air Mobility Planning System) system
for transportation planning through the Grid. JADE was involved in two successful MIATA
demonstrations, one in June 2000, and another in February 2001.

JADE was demonstrated numerous times over the past few years [8]. Major efforts were made to
polish the system interface and the system documentation. Testing of the system and of the
documentation were performed with support from staff at the BBN O'Fallon IL office and from a
force deployment expert located at The MITRE Corporation in O'Fallon IL. Comments from
these users, and as gathered at multiple demonstrations resulted in interface and documentation
improvements. Most notably were the development of JADE interfaces that mimic the interfaces
that current operational deployment systems use. These include: the JET (JOPES Editing Tool)
and TIAH (TPFDD In An Hour) view of the ULN fields, and the TPEDIT view of cargo and
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PAX (Passengers). Figure 7 contains a JADE view of the Hurricane Mitch data that is similar to
the JOPES JET View.
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Figure 7—- JADE JET like View

TRANSITION EFFORTS

A primary focus of the past year has been to move JADE from use solely in an R&D environment
to use by Government personnel in operational environments. Through ACOA and the JEFX
2000 experiment, we were able to place JADE within an operational environment, equipped with
operational data and users. In both of these activities, we have been able to evaluate JADE’s
ability to support planning and execution. For example, within the ACOA context, JADE has
become part of a planning and execution tool kit, known as the ACOA suite. Within the ACOA






context, JADE has been used to support the development of a TPFDD given mission, force and
situation information available from the Campaign Object. JADE was also used successfully in
another PACOM exercise called Tempo Brace (See Appendix B for more detail). PACOM, the
primary ACOA user, views the transition of JADE to ACOA as a success and they plan to use
JADE in an upcoming exercise, i.e., Ulchi Focus.

Within the JEFX 2000 environment, JADE was not connected to other systems, but information
about the dynamic aspects of the exercise were fed into JADE to support the TPFDD
development. See Appendix A for JEFX 2000 detail.

Although the Windows NT version of JADE (as opposed to the original Unix-based version) is
what has been used to support ACOA and JEFX 2000, as well as other users, our concern with
transition to the operational environment encouraged us to investigate the development of a web-
based JADE. Although the inner components are still written in Lisp, the interface of the web-
based version of JADE is written in Java. This version of JADE is available although it is
incomplete. Development on the web version of JADE was stopped because the NT version was
well received by potential users, and because the web-based version is slow in comparison with
the NT version.

The NT version of JADE is the most sophisticated version of JADE and is the version that is
being delivered to the sponsors at the conclusion of this contract. Because of the goal to have
JADE be a transitionable system, the following have also been developed:

e System documentation, administration, and training materials.
e Testing material.

e A JADE software distribution package.

e Demonstration scripts.

LESSONS LEARNED

One of the main lessons learned during the development and transition of JADE was that the
system, both internally and externally (via the interface) should conform to the user's view of the
world. For example, the language (terminology like C-dates, etc.) used in the system should
match with the user's perception of how that terminology is used. This not only reduces
terminological ambiguity (which can lead to confusion and error in the use of the system) but
reduces the amount of time it takes for an operational user (already familiar with the operational
domain) to learn to use the system. Unfortunately, we overestimated the deployment planning
skill level of the typical JADE user. The system and the user manuals now contain acronym
expansions and more references to doctrine about deployment planning.

An integral aspect of CBR is the generation and selection of indices; in fact, the success of CBR

significantly depends upon the judicious choice of these indices. With ForMAT a user defines the
index by specifying an attribute/value pair, or the indices are automatically generated by the
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Feature Augmentation Rules (FARs). For example, observation of novice users indicates that
these users often cannot interpret TPFDD data field values. The FARs parse many of these code
values into English which eliminates uncertainty about many of the properties of a FM.
However, even though users report that the FM attribute/value pairs help them to understand the
composition of a FM better, our observations to date indicate that the deployment planners do not
optimize the use of FM attribute/value pairs in search. The addition of enabling the user to accept
a suggestion from the Suggestions Window and enable that accepted suggestion to automatically
trigger a search is one remedy we have found successful and that users report liking.

Another problem encountered with transitioning JADE is related to the user's requirement for
simple, yet powerful methods for searching for information contained in the TPFDD. ForMAT
contains a very sophisticated tool for performing queries on the FMs and on the ULNs, including
wildcard searches. However, comments from users indicate that the interface provided to specify
the search parameters is too complicated. The users report that they are more comfortable with a
search screen available in a JOPES tool called JET. A future enhancement to JADE might
involve the provision of a simpler interface for searching. We would still allow the more
advanced users to access and use the current search mechanism. For example, when the novice
user is in an exercise or operational situation and tasked with a problem such as: "build a
deployment plan for a humanitarian mission that provides medical support and airlift to hurricane
victims in Kauai"; we have observed that the users tend to use the JADE Goal Editor to create
their queries. For example, the Goal Editor enables the user to compose a query associated with
this statement by allowing the user to click on text in the mission guidance: mission-type =
humanitarian AND function = medical AND mode = airlift AND threat = hurricane AND
destination = Kauai. ForMAT treats the query as a disjunctive query, and using a combination of
exact and general query strategies, searches the casebase; retrieving one or more FMs that satisfy
one or more of the elements in the query. The Suggestions Module makes usage of the retrieved
results easier by reminding to the user about force preferences. For example, when the user
accepts a force suggestion, a query for that force is triggered against the list of retrieved force
modules. While this reduces the options significantly, the user still needs to make a choice.

Although many analysis tools are available in JADE to support the mixed initiative development
of a deployment plan, many users report that they are puzzled about the process of reusing
previous plans and plan elements (FMs). To reduce some of this uncertainty, we encourage users
to create and/or use casebases that relate specifically to their plannig problems, e.g., the 4COA
PACOM casebase is for Pacific Command missions; the JFEX Casebase for JEFX-like missions.

FUTURE WORK

A great deal of work has been extended to find a home for JADE. In 2000, JADE participated in
two transition environments: (a) ACOA, and (b) JEFX. For JEFX the follow-on opportunity was
a program called WRAP (Warfighter Rapid Acquisition Program). This program is intended to
provide warfighters with new operational tools. As a result of JADE's participation at JEFX






2000, the JADE developers were invited to consider an alliance with a product called TIAH++
(TPFDD In An Hour Enhanced) that is being developed by Logicon to support USTRANSCOM
deployment planners and also participated in JEFX 2000. TIAH++ identifies the functional
requirements that are needed to support the transportation of forces to a location. We are
currently evaluating whether warfighting CINCs, such as PACOM, see a benefit of combining
JADE with TIAH++.

While JADE will continue to be used in ACOA, issues associated with compliance to DII-COE
(Defense Information Infrastructure - Common Operating Environment) standards will need to be
addressed before JADE can be accepted fully into the operational environment.

SUMMARY

JADE can be used to support both deliberate and crisis action planning. [2, 8] JADE software and
casebases enable a military planner to build a preliminary force deployment plan, including a
TPEDD in less than one hour. JADE is a knowledge-intensive planning technique that employs
case-based and generative planning methods to handle large-scale, complex deployment plans in
minimal time. Constraint checking is provided during plan development and the results of

constraint checking are used to provide the user with reminders during force deployment plan
development.
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APPENDIX A -- JADE Experiences at JEFX 2000

In 2000 the JADE prototype participated in the Joint Expeditionary Force Experiment (JEFX
2000). This provided an opportunity to demonstrate JADE in a crisis scenario under experiment
conditions. Throughout the experiment the JADE developers received feedback from actual
deployment planners. A focus of JEFX 2000 was Agile Combat Support (ACS), and this was the
thread that included JADE in the ACS Crisis Action Planning (CAP) phase.

Three Spirals preceded the experiment, each with different goals:

Spiral 1 - Minimal system integration.
Provides operator feedback to initiative provides on systems.
Spiral 2 - System integration to a maximum extent.
Process testing at slower than real-time speed.
Produce a level 2 TPFDD is the ACS focus (done just prior to spiral 2 for testing).
Spiral 3 - Fully distributed, no live-fly.
Train all participants on systems and procedures.
Full dress rehearsal.
Produce a level 4 TPFDD, a major ACS event (done in/around spiral 3).
Main Experiment - Remainder of experimental trials.
Operational focus: Dynamic Aerospace Command (operational level) - Dynamic
battle Control (tactical level); live-fly.
Distributed Air Tasking Order creation with J FACC afloat.
Live global mobility / ACS initiatives.

JADE participated as a category 3 integrated initiative in all of the spirals and in the main
experiment. As a category 3, JADE had access to certain live feeds and databases but no
authority to electronically push data back into the JEFX planning environment. J ADE developers
attended design meetings, installed software, trained users, and supported users during the spirals
and the experiment. In order to fully demonstrate JADE’s capabilities during JEFX 2000, the
following were required:

1. Access to in-place and/or beddown data.

2. Operation by an experienced force deployment planner.

3. Access to previously built JOPES TPFDDs. This included TPFDDs
provided by the exercise coordinators, TPFDDs from previous exercises,
or TPFDDs required from the JOPES database. The initiative providers
made arrangements to access JOPES TPFDDs.
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4. Access to actual or fabricated SORTS (Status of Readiness and Training
System) data.

5. Access to the warning order and/or any other source of deployment
guidance.

Access to 1 and 5 were provided through JEFX 00 documentation. Access to 4 was not
provided. Items 2 and 3 were supported by the JEFX 00 coordinators.

In preparation for the experiment the following data sets were developed:
¢ A map-viewable set of GEOLOCsS pertinent to the scenario.
® A casebase of FMs designed for the scenario

A JEFX based short training script.

A code patch for JADE with additional functionality for JEFX.

During the Spiral activities leading up to the experiment JADE developers were required to
demonstrate a set of core capabilities for JADE. JADE was able to successfully pass the
assessments during the Spirals. The JEFX military operator was provided with tutorial
documentation and hands-on training before and during Spiral 3. The operator was very
forthcoming with comments and suggested many enhancements to JADE, some of which were
implemented for use during the experiment.

JEFX 2000 Results

During JEFX, the JEFX evaluation team reported that JADE satisfied the specified measure of
effectiveness for the following core capabilities:

¢ Provision of search mechanisms for rapidly finding deliberate or crisis-
based force modules from its library of TPFDDs for use in building a
new TPFDD.

¢ Generation of explicitly hierarchical TPFDDs.

» Use of a map-based dragNdrop environment with suggestion support
for TPFDD creation.

* Support for the linkage of individual Force Modules to the objectives
of the mission as described in the commander's guidance (alert order,
warning order).
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e Use of commanders guidance (warning order. alert order). force list
and/or other situation data to plan and revise the force deployment
plan.

e Development of a TPFDD with up to level 4 detail given an adequate
source of past used TPFDDs and an experienced force deployment
planner.

JADE received a technical assessment rating of "blue" which means ready for use. But the
warfighter and overall assessments were yellow which means "jury's still out".

Overall, the JEFX 2000 experience was helpful in pointing out areas were JADE needs
improvement, mainly in supporting low level editing. Note: this is an area that was not initially
developed because it duplicated the abilities of other tools.

Note: JADE was also used at PACOM as part of their participation in JEFX 2000. An
experienced JOPES user, with some familiarity with JADE supported the demonstrations there.
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APPENDIX B -- JADE and ACOA

The Adaptive Course of Action (ACOA) program provides a near real-time distributed
collaborative environment that supports end-to-end joint planning by multiple participants
including the supported CINC, supporting CINCs, and the commander of the Joint Task Force
(CJTF) (See Figure 8). Through the use of collaborative and joint decision support tools,
planners and operators are able to share a dynamic workspace for situational assessment and to
rapidly adapt to situational changes.

Commander, Joint Pacific Command
(PACOM)

Central
Command
(CENTCOM)

Special Operations
Command (SOCOM)

European
Command
(EUCOM)
L .
Commnd " Comm
Command
(TRANSCOM) (ACOM)

Figure 8 -- The ACOA Environment!

The principal Government sponsors of the ACOA-ACTD (Advanced Conceptual Technology
Demonstration) include PACOM and the DARPA/DISA (Defense Advanced Research Projects
Agency/Defense Information Systems Agency) Advanced Information Technology Services Joint
Program Office (AITS-JPO). A major goal of the program is to cut crisis planning time in half.
Both commercial-off-the-shelf and government developed emerging information technologies are
being applied to meet the goal. The ACOA mission is stated as “develop and demonstrate

1 LEIF - Light Weight Extensible Information Framework, GFPT — Geospacial Force Planning Tool, M & S —
Movement and Scheduling






advanced technology enabling geographically dispersed planning and executing forces to rapidly
generate, assess, and adapt courses of action for military operations™ [11]. The initiative 1S
viewed as a dramatic reengineering of the JOPES process and not just a marginal improvement or
fine-tuning. ACOA is being designed to significantly improve both planning and execution
activities at all levels including unit, tactical, operational, theater, and strategic.

Some of the ACOA tools provide step-by-step guidance for planners involved in joint planning,
and some ACOA tools generate products at various stages of planning and provide analysis
capabilities to enable the planners to test alternative planning strategies. For example, there are
several tools in ACOA that are oriented toward supporting COA and force planning. Two of
these tools are the WebPlanner and JADE. The WebPlanner extends the ability of joint planning
tools and information to all members of the joint planning team. It accelerates multi-staff
collaboration during situation assessment, execution planning, and execution. It provides for the
generation of planning products through its tight integration with Microsoft Word and
PowerPoint. Finally, the WebPlanner provides an automated assistant that guides novice users
through the critical steps of plan development.

In ACOA, JADE works with other tools like the WebPlanner to develop the overall campaign.
For example, the WebPlanner provides JADE with information about the developing
mission/situation through its Word documents, about which tasks need to be accomplished, and
about the forces that are preferred for use during an operation. JADE then is used to develop the
supporting deployment plan. Through JADE, a user has the ability to save a deployment plan to
the ACOA campaign object and to locally save previously executed plans and hypothetical force
compositions. Plans can then be reused when needed to support the rapid construction of an 80%
deployment solution to a given situation. This ability to use past experience to rapidly build new
plans also gives the ACOA CINC the ability to quickly analyze the costs and benefits associated
with using different force compositions to achieve mission goals.

How JADE communicates with ACOA

At the center of ACOA is the Campaign Object Server. It is the main mechanism for sharing data
between the ACOA applications (represented as the molecular structure displayed in the center of
Figure 8). The server implements the Campaign Object data model that is used to store the
shared data for a campaign. One part of this schema models the data used in campaign planning
such as alert and other orders, force lists, and course of action information and evaluation. The
deployment object section of the Campaign Object models the deployment object schema
developed by the Deployment Object Working Group (DOWG). JADE accesses orders, tasks,
and forces from the planning section for use during TPFDD development. When complete,
JADE stores deployment data from the TPFDD to the deployment object of the Campaign Object
Server.

All ACOA applications interact with the Campaign Object Server through a CORBA interface.
CORBA (Common Object Request Broker Architecture) is a transaction based API (Application
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Programming Interface) that allows applications to manipulate data stored on the server as though
it were data local to the client.

JADE communicates with the Campaign Object Server using a separate Java program that acts as
a "bridge" between the two programs (see Figure 9). This bridge server runs in parallel with the
JADE application on the client machine. JADE communicates with the bridge server using a
socket interface identical to the one used to communicate with the GEOLOC Server. A custom
API is built around this interface to handle the functions necessary for JADE to share data with
the Campaign Object Server.

Client Machine
Figure 9 -- JADE and ACOA API Architecture

The bridge server is written in Java and uses the VisiBroker 4.1 implementation of CORBA to
communicate with the Campaign Object Server. VisiBroker was selected over the Lisp CORBA
interface ORBLINK because of better compatibility with the Campaign Object server which is
also implemented using VisiBroker.

The API used between JADE and the bridge server handles the basic functions necessary for
interacting with the Campaign Object. The following list summarizes the functionality of the
API without going into details.

¢ Read data (forces, goals, Alerts and orders, Deployment Object)
e Write data (Deployment Object)

¢ Delete a data object (Deployment Object maintenance)

e User Login to the Campaign Object Server

Demonstration Highlights

During the course of the ACOA program, the suite of tools, including JADE, was used in military
exercises and demonstrated to interested parties. The following are a few of the more prominent
ones.

Tempo Brave - December 1999

The ACOA tools were used in the Tempo Brave exercise at the end of 1999. The software was
installed at PACOM and on board a Navy ship and the casebase was populated with a set of






TPFDDs. A few selected users were trained to make use of the library to support both deliberate
and crisis planning. During the exercise a trained operator used JADE to edit the deployment
plan when there was a problem with other deployment tools on board the ship. Within the ACOA
environment JADE succeeded in developing and editing the TPFDD that was then sent to
PACOM and imported into JOPES. Feedback from Tempo Brave has been used to improve
JADE -- specifically to support Level-4 detail refinement of force deployment requirements.

Force Planning Working Group (FPWG) Demonstration - December 2000

Near the end of the ACOA program the ACOA tool suite was demonstrated to the FPWG (Force
Planning Working Group). A complex demonstration was developed to show how ACOA could
support all aspects of crisis action planning, from situation assessment through to deployment
planning.  For the demonstration three computers represented many different players
collaborating to develop the plan. As part of the process JADE was used to develop a TPFDD by
downloading Goals from the server, retrieving FMs from the casebase, using these to create a
TPFDD, and saving the TPFDD back to the Campaign Object Server. The demonstration was
well received by the members of the FPWG in attendance.

Future Demonstrations/Exercises

PACOM plans to continue to use JADE to support demonstrations and military exercises. In
particular, PACOM plans to use JADE during the 2001 Ulchi Focus Exercise.
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AITS-JPO
API
CAMPS
CAP
CBR
C-date
CINC
CIJTF
CLIM
CMU
CoABS
CORBA
COTS
DARPA
DARPI
DII-COE
DISA
DOWG
FAR

FM
FMID
ForMAT
FPWG
GEOLOC
GFPT
GSORTS
GUI
JADE
JDBC
JEFX
JET
JFACC
JFRG
JOPES

ACRONYMS

Adaptive Course of Action

Agile Combat Support

Advanced Conceptual Technology Demonstration
Air Force Research Lab

Artificial Intelligence

Advanced Information Technology Services Joint Program Office
Application Programming Interface
Consolidated Air Mobility Planning System)
Crisis Action Planning

Case-Based Reasoning

the date in which the deployment begins
Commander in Chief

Commander of the Joint Task Force

Common Lisp Interface Manager

Camegie Mellon University

Control of Agent Based Systems

Common Object Request Broker Architecture
Commercial Off the Shelf

Defense Advanced Research Projects Agency
DARPA Rome Planning Initiative

Defense Information Infrastructure - Common Operating Environment
Defense Information Systems Agency
Deployment Object Working Group

Feature Augmentation Rule

Force Module

Force Module Identification

Force Management and Analysis Tool

Force Planning Working Group

Geographical Location

Geospatial Force Planning Tool

Global Status of Resource and Training System
Graphic User Interface

Joint Assistant for Deployment and Execution
Java Data Base Connectivity

Joint Expeditionary Force eXperiment

JOPES Editing Tool

Joint Force Air Component Commander

Joint Force Requirements Generator

Joint Operations Planning and Execution System





JPO

LEIF

M&S
MIATA
NEO

(07N

OPLAN
PACOM
PARKA-DB
PARKA-KB
PAX

PDA

R&D
SORTS
SOUTHCOM
TCP

TCP/IP
TIAH
TIAH++
TIE

TPFDD
TUCHA
ULN

us
USTRANSCOM
WRAP

Joint Planning Office

Light Weight Extensible Information Framwork
Movement and Scheduling

Mixed Initiative Agent Team Administration
Noncombatant Evacuation Operation

Operating System

Operational Plan

Pacific Command

PARKA Database

PARKA Knowledge Base

Passengers (Personnel requiring non-organic Transportation)
Planning and Decision Aids

Research and Development

Status of Readiness and Training System
Southern Command

Terminal Communication Protocol

Terminal Communication Protocol/Internet Protocol
TPFDD In An Hour

TPFDD In An Hour - Enhanced

Technology Integration Experiment

Time Phased Force Deployment Data

Type Unit Characteristics

Unit Line Number

United States

United States Transportation Command
Warfighter Rapid Acquisition Program
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MISSION
OF
AFRL/INFORMATION DIRECTORATE (IF)

The advancement and application of Information Systems Science
and Technology to meet Air Force unique requirements for

Information Dominance and its transition to aerospace systems to

meet Air Force needs.








