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Big Data with ADAMS

What the heck is ADAMS?

Peter Reutemann
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What is ADAMS?

» Java, GPLv3

 Data mining: MOA, WEKA, MEKA, R
e Spreadsheets and databases

* |[mage and video processing
 Visualizations (plots, GIS)

» Scripting via Jython and Groovy
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* Operators are called "actors”
* Actors arranged in tree, no connections
« Actor "handlers” nest other actors
e €.g., sequence of actors
e Control actors control data flow
e e.g., branch, tee, if-then-else, switch
 |Input/output defines
« standalone , source |3, transformer , sink "
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Flow (2)

* Tree only supports 1-to-n connections
» Simulating n-to-m semantics

e Containers
 Variables

* Internal storage
« Callable actors
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Execute nested actors one after the other

-5 E-E7

10/08/2015

Output file to read

Read file
Load dataset,
Set class attribute apply filter and
display dataset
Apply filter
Display data
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Examples (2)

E::' Generate data stream

' Feed data into branches
—> 1% sequence of steps

f_"lﬁf, Apply stream filter Filter data stream in t.wo
- separate branches with
CEu| Evaluate classifier different filters, evaluate
y . . classifier and plot metric
MF| Filter measurement of interest
0o
Generate data for plot
Y SF
A Plot

_> 2" sequence of steps
|

Apply different stream filter
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Examples (3)
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groups actors accessible via their name (“callable actors”)

M,

L3
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combined plot <

1! evaluation: create plotting data

Pump data into referenced plot

2" evaluation: create plotting data

Pump data into referenced plot

Peter Reutemann

Generate combined
plot of two evaluations
by using “callable
actors” functionality
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 Compare two MOA classifiers (drift)

« Compare MOA classifier on different streams
 MOA cluster visualization

* Track mouse Iin video
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MOA - Drift

Flow
T Comparas tha accucary of a Hoaffding trae classifiar with
MaiveBayes on a RandormP.EBF Ganaratar (with drift) data stream.

¢ [cA) Callableactors
t¢| Hoeffding HoeffdingTres
t<| NaiveBayes MaiveBayes
~" SequencePlotter xleft, vitop, W:200, H:350
S| MOAStream RandomREFGeneratorDrift/LO00000, chunks of 1000
T Q-EIFEFICI"I parallel, threads: #coras

¢ {Sathoeffding
ﬁ MOACl|assifierEvaluation Hoeffding, BasicClassificationP erformanceEvaluator/1000

ﬁ MOAMeasurementsFilter =classifications.*
@ MOAMeasurementPlotGenerator kb
Cs| CallableSink sequencePlotter

¢ {Satnaivebayes
% MOAC|assifierEvaluation MaiveEayes, EasicClassificationP erformanceE valuator/ 1000

ﬁ MOAMeasurementsFilter *classifications.*
ﬁ MOAMeasurementPlotGenerator nb:

L5 CallableSink sequencePlotter
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MOA - Drift

Classifier comparison

67.0 ; Vis, ID
: nb: classif...
55.01 h: classific...
lq
» B304 M
=
=
E 51,0
-
E 59,0 -
57,01
55,0 -
= n I : : — . - — - T 15
] 200 400 GO0 200 IDDDE§ h |
Evaluation step Searc
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MOA - different streams

Flow

9 Compares the perfarmance of a classifier on diffarent data streams.
The DownSample stream filker is used to reduce the nurmber of
attributes for two of tha three streams.

9 @ Gridview x:left, ¥:top, W:200, H:500, Rows: 2, Cols: 1
1~ Kappa Xright, ¥:top, W:200, H:350
4+ Percent correct xright, “:top, W:200, H:250
¢ [cA) callableactors

HoA

ve) MOAClassifier DecsionSturnp

HoH

sw| MOAStream RandormREFGenerator/10000, one-by-one

? Elran-::h sequential
¢ {Saull

@ MOAClassifierEvaluation MOAClassifier, BasicClassificationP erformanceEvaluator/100
? Branch sequertial

¢ {Sihkappa

Eﬁ MOAMeasurementsFilter kKasppa st*

E? MOAMeasurementPlotGenerator full
L3 CallableSink kappa
? percent correct

(] MOAMeasurementsFilter *correct®

(5] MOAMeasurementPlotGenerator full
L3 CallableSink Percent correct
¢ {Si-downsample 2

_&3 WelkaStreamFilter DownSample

ﬁ MOAC|assifierEvaluation MOAClassifier, BasicClassificationP erformanceEvaluatorf 100
-] Branch sequertial

¢ {3kappa

W M AMasciiramanteFiltar wome- cew
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Kappa
|| Wis. D
A el [full Kappa...
~ A [l [ds 2: Kap...
i ds 4: Kap...
o 10,04
pe! :
i .
.'Fn
£ 6.0 ;
2.01 /
# :
20 | | | —
20 40 60 80 100
Evaluation step SEEIrChl
Percent correct
Wis, D
full: classif...
35,0 [¥] |ds 2: clas...
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4 33.0-
(]
d
2
“ 31.01
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20 | 40 | 60 ' 80 100
Evaluation step SEEIrChl
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MOA - Cluster visualization
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Flow
Wisualizes the clustering of the data stream.
Fl :
? One onthe raw data, the other one with

fitered data.

? CallableActors
tig MOACIustererSetup ClusterGensratar
St MOAStream RandomREFGeneratorEvents/S00000, chunks of 1000

T EIFEFICh parallel, threads: #cores
v {Bafraw

+.+ MOACIlustervisualization (raw) MoAClustererSetup

*
‘i

¢ {SaHfiltered
@Wekaﬂtreamﬁlter MultiFilter
.+ MOACIustervisualization (filtered) moAcClusterersetup

10/08/2015 Peter Reutemann
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MOA - Cluster visualization

Dim X

e [+]

Dim Y

awz [+ '5

R EEE——————— Stream 2

Graph | Log |

11.08

attl
ax] |=ol
Q|| oz |7

Qv
5.50+

Dim X
Measure @ x

0.00

T T T T T
Q 50000 100000 150000 200000 250000

Stream 1

[ Graph | Log

Measure
— 32.08 Cl x

@y

Qv
16.08

0.00

T T T T
Q 50000 100000 150000 200000 250000
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Track mouse

Flow
9 ﬂ Let's the user select an inttial object to be tracked.
In this case, select the head of the person.

T CallableActors
& Frame X:left, *:top, W:200, H:600, short title
Gl background backaround
[ Trail sright, vtop, W:1000, H:600, short title, paintlet: Circles, zoom: -1.0
SetVariable @{hm_factor} =16
b Start
9 process video
& SelectFile diractory: ${HOME}documentsipresentstionsiadarmsibigrmine-2015/flowsidsts
9 file name
BaseMame remove extension
(84

SetVariable @{fis} [REFLACE]

(=) MovielmageSaquence 100ms
bG setStoragevalue frame
get timestamp
GetReportValue Timestarmpls]
B Convert StringToD ateTimeType
? short
fE) Corvert-l DateTimeTypeToString
[§) Setvariable @{timestamp} [REPLACE]
? full
@ Convert-1 DateTimeTypeToString
[$u SetVariable @ {timestamp_long} [REPLACE]
? select object @{variable}
Inspect xleft, v:top, W:800, H:600, provider: Imageviewer (X:left, v:top, W:640, H:480), skip: _Skip, accept: _Accept
FE] setStoragevalue frame
9 create copy for map @{varisblek

Copy
bE setStoragevalue msp

? create copy for background @{variable}
Copy
PG SetStoragevalue background

? create heatmapjtrail @ {varisble}

¢ [Thwidth

Imagelnfo wioTH

SetVariable @d{width} [REFLACE]
9 heiqht

Imagelnfo HEIGHT

SetVariable @{hsight} [REFLACE]
9 new trail

i NewTrail 1D: @{fler, @{width} » @ {height}
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Track mouse

View | Trail Mame Type| Walue
-|:|Trail.Height [N |720.0
i |i|Trail.width [N [1280.0

X: 474 ¥: 22 Zoom: 51.7% || search
T 1

Data | Lo
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« BLGG - environmental lab in NL
» Spectral analysis
« XRF: 10,000, MIR: 2,000, NIR: 1,500
* |n operation since 2006
* Predictive modelling: soil, plant (~250 models)
* 1,000 to 3,000 samples per day

« Savings due to less wet chemistry
« USD 18 million to USD 33 million per year
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Interested?

E.E: https://adams.cms.waikato.ac.nz/

@TheAdamsFlow
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