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Streaming data analysis challenges

High volume data streams are constantly
generated.

Traditional data encoding scheme is
inefficient. Sensors

Need a new solution to handle
incremental clustering.

One small
11010010 step for man
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Distributed data stream mining with
Piranha

* Piranha utilizes distributed and parallel data
clustering to process data streams.

* Piranha applies a novel data encoding scheme, Term
Frequency-Inverse Corpus Frequency (TF-ICF).

* Piranha handles incremental clustering using a
threshold-based solution.

National Laboratory



v
headnode
worknode ( j worknode

worknode worknode

o‘ ‘ o‘
- 1 <@ .

T
(Il
Il
i
A .
RN
il
|
i
[
[l

OAK

RIDGE




-

e I — L E - — '-

OAK

RIDGE
5 Jiao_Knowledge SCO07 National Laboratory




ﬁ Piranha Client

File View Tools Settings

-dh-h-h-

» ha'aipaeluﬂberdia&mezvnﬂawvﬁkaygml Y
cren ge r“slhm’ﬂwm
tivitﬂ captive itar¥ass
Py %pl bloenterprlse*bloen erprise
. daitia Py hmelﬂaetg&icamavolc%bl Y o ul IatﬂJd
plei c%wm,capafé Shi uia ,b hibF
o bioenterpriseSPbioenterprise barifdorf
honfong p‘ Y creW,cFéﬂ’Ob@mnoa volgdemi e ey
i . hsr
katsisugu d&a@' . barl@dorf kontar
takenaka,#akenakas hankang photi crem‘reﬁdwa\@mp kontar
katsfiBsugu ugu
jiarfeng takenaka ®akenakas Gtgﬂ a mortgag‘ortgage kontar kufifun
rerftko jiarfeng takenaka&akenakas “emﬁno . forea kAl b
inc&on _“e ko lmg takenaka@skenakas kontar ko L grichanin
P incABon .réi mortgages, ed, mortgage kont 1 fn N arichanin w
pIEs pifls m& airlines, a‘ aitliners iz ' mn - grichanin . aq
kofmi B s ortgages, m ed, mortgage g L baraq rarfbwi
ko2 kogm, kol airlines, ‘“allrjrllleess 5 ailiners ; —sat satan, satanic . satan estanic satan; satanic
aerorQublica aeror@ubiica aerorg.lbhca aer?r iblica aer?rwbhca ae‘r lica satan, satanic satan, satanic , satanic ) -
] G
tefbio teffbio = 0CEans, OCeanic, 0cean amphetaml hetarnin ost Bk ostfBleka ostrBleka
- - #amphetami hetamin ) '
iahua ocean oceans, Oceanic, ocean wnds, WI‘?@ & hetamines — mdh
. oceans, oceanic, ocean ’ ’ amphetami ?Qﬁ?ﬁgnmm s ?
pollution spaceborne 0Ceans, oceanic, ocean & at amphetamine ®mphetamines
s d d i vesfBkarn
spaceborne marifime shuguang WIS yak‘h veefBkorn
it sh._,guanlg cgabOha. '&gr;§rrat amphetamm‘nphetammes veskorn
ur i . ) ;
shuguang cga wirids; ¥nd tgdfak‘nkfo“ & mitha amDh9tamlnaﬂphetmtamine,ﬁmphetamines
4 t
url bohai monkserral hdha
kamel, kamels winds, wmd ﬁjﬁli'usaclﬁayev mitha s
e . tao Yak&nko &?vaﬁees ‘;’ap xS
bohai ontserrat amphé&€amine
kamel, kamel e Revey &p
mel, kamels wmds, wind k& ﬁ]'w%a onga " mdma
wmds wnd killo t@ho v ko evattees
wmds, wmd ’ - montSerrat
WM achalayey
wmd balm fii lggaQongas
iji, ¥Fiji
l1100n, hoons,imd wind ko taﬁoyakdkﬁf&l‘d ko
Airline Safety Amphetamine China and Spy Plane and Captives Hoof and Mouth Disease Korea and Nuclear Capability Mortgage Rates Ocean and Pollution

L skea L skan DR ke DR sl st
[

>
3173 @@




&2 Piranha Client E]

File View Tools Settings

: s

B HEH >
Collections Top Words All Terms User Term Management

- - ooy -

& Colections (78) ) wmd (6) G Al Terms (15662) M Add word || Addstemmed Term |

[#-__] Amphetamine (10} — o [#-__] according (32)

7 - : -] airlines, airline {S) =) =

[#-__) Saddam Hussein and WMD (10) . ) ) [#-_ ) found (22)

T - ) -] amphetamine, amphetamines 1 o=

[#__] Hoof and Mouth Disease (%) [ million (22}

L St Ratesig -] saddam, saddams (5) . ternational (21
%J —l ortgage Rates (8) -] volcanoes, volcano (4) @8- international (21)
[#-_] Yolcano (3)

- ! [#- ] minister (21)

- <] amphetamine {3 il
[#-__] Korea and Nuclear Capability (S} j o ap(3) & [#-__] government (20) Reqeve Ty
-] Airline Safety (10) T crew (3) -] major {19)
1 Sakanie Colk (43 —] (-] military {19)
< | s -] mortgage (3) I .

- [#-__ ) president {19)

Top Collection Terms —I mortgages, mortgage (3) - united (19)
4 Top Collection Terms g7 ocezn 3 -] authorities (18) User Terms
-] Amphetamine (50) - oncb (3)

L = N . - ] case (18) # User Terms (0)
) Saddam Hussein and WD (S0) -] pollution (3) & j chinese (15)
[#-__] Hoof and Mouth Disease (45) :

- prodi{(3) -
T = . : [#-_ ) clear (18)
@ —' Fartigages Rabes (10) "L satanic (3) (-] destruction (18)
[#-__] Yolcano (40)

<[ vl 3 -
b ] volcano (3) [+~ foreign (18)
[#-__] Korea and Nuclear Capability (25) :

(>

(£
(5]

(>

-4 amphetamines (2) b
o Shsiar | e D | )
'Z'" Sl e @ < | i —J T IEAS | 5 [ Generate Document Cluster ][ Generate Document Node Cluster
Main Document |
Category : Amphetamine
Similar Documents
f Title Shanghai Police Crack Case Involving Amphetamines

AGENT_ASSIGNED _CATEGORY | Amphetamine

PIRANHA ASSIGNED_CATEGORY |unknown

Shanghai Police Crack Case Involving Amphetamines

Shanghai, March 10 (XINHUA) -- Police in China's largest

metropolis have cracked the country's first case involving MDMA and MDA, drugs in the category of Amphetamines. In the early
Content morning of February 15, a score of people were found taking the drugs in several public places of entertaintnent, and a man from Hong
Kong was seized on the spot while selling the drugs, according to Zhang Shenghua, deputy director of the Shanghai Public Security Bureau.
Iore than 120 pills were discovered on the man. Police sources said MDA and MDA stimulate the nerve center, and that drug-users get
excited easily and tend to act violently. The deputy director said that the city's police would carry out tougher crackdowns on the
trafficking and use of "narcotic drugs."
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Modeling the impact of policies

e Policy: Budget Effect: Gas
B g2 cut for public price soars to
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Breakthrough—bioinspired
distributed solution

Ant colony optimization
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Multiple species flocking (MSF)

document clustering

Number
Category/topic of
articles

China and spy plane
and captives
Hoof and mouth
disease

Amphetamine

North Korea and
nuclear capability

n Ocean and pollution
Saddam Hussein 10
and WMD

Volcano

The document collection dataset
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The clustering results of K-means, ant
clustering and MSF clustering algorithm
on synthetic and document datasets
after 300 iterations

Average Average
Algorithms cluster F-measure

number value
MSF 4 0.9997
K-means 4 0.9879
Ant 4 0.9823
MSF 9.105 0.7913
K-means 11 0.5632
Ant 1 0.1623
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Summary

* Current technology cannot solve emerging
national challenges.

* Intelligent software agents are a significant
breakthrough technology.

* Results indicate high potential to help solve these
national challenges.

* We have a progression of significantly successfully
deployed agent systems and research to our credit.
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