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A Monday: Rule Mining
A Data preparation
A Mining process

A Today: Visualization
A Backend

1. Workflow
Initialization
Application of rules
Reverse rule matching
Future prospects

6. (Demo)
A Frontend
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Faceted

Filtering Visualization

Frontend

Backend

Application Reverse rule
of rules matching

Initialization
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A Problem

A Request takes too much time (>1 minute) if cache does not
contain all required elements

A Optimization

A Preloading of statistics, locations, categories, events and their
relationships (e.g. hierarchies)

A Memory needed: ~300 MB

A Start of application: 3  -10 minutes depending on database
A All data is fetched with the minimum number of requests

A Advantage: requests answered as fast as possible

A Disadvantage: restart needed if data changes
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OutlierSet
countryOutliers . Map<Location, List< Outlier >>
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countryOutliers
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Faceted Search

Statistic Statistic Statistic Location Analysis
Category Subcategory Algorithm

Economy Emissions Income Germany DEFAULT

Population Investment Birth rate France Regression

Health Disasters diseases é'\c«\\/ ML
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Frontend Backend
Statistic

choose Locations perform

statistic Algorithm - analysis
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Appliance  of algorithms
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Frontend Backend
Statistic
choose Locations perform
statistic Algorithm - analysis OutlierSet
Descriptions Jamms S A I ~
)\
! iterative Outlier :
l [ ]
Abstract matching algorithm '
i | match events events
for outlier in outliers : to outlier rules
for event in events :

for rule in rules:
score = rule. getScore (outlier , event)
if score > 0:
outlier. addEvent (event )
outlier. addRule (rule)
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A most relevant events first
ACriteria for relevance :

Frontend Backend
Statistic
choose Locations perform
statistic Algorithm - analysis OutlierSet
Descriptions Jamms S A I \‘
! iterative Outlier :
1 1
Sortin -
J i | match events events
Ve . 1 H
ADescending Order: i to outlier rules
|
1
1
1
1

#rules

E SCOTe;

i=1

relevance =

Outlier
(+ Events, Rules)

sort events

[ per outlier

1

1

|

: Outlier +

\ (+ sorted Events, Rules

OutlierSet
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Frontend Backend
Statistic
choose Locations perform
statistic Algorithm - analysis OutlierSet
Descriptions R auimy N I ~
\
! iterative Outlier :
TransferObject  (TO): ! '
i | match events events
A Design Pattern for the exchange of large i to outlier rules
) OpJeCtS | Outlier H
AAim: Send only as many data as the i (+ Events, Rules) :
receiver really needs i :
P . . 1 1
AThe. QutllerSet should only contain | : sort events !
statistically values for requested locations : i :
A just add these values to the TO : per outiier H
| Outlier + E
: '\ (+ sorted Events, Rules [/

create

TransferObjects

OutlierSet
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Frontend Backend
Statistic
choose Locations perform
statistic Algorithm - anaIyS|s OutlierSet
Descriptions Jamms S A I \‘
| iterative Outlier I
= e 1 !
y [E)
JER 1 events
VAV A= s Al e : match events :
m/ \d | | A 1 . L
to outlier
e V o o = e, i rules
RS AV s 7 NGl VAN )

‘ . N ‘ /s H Outlier H
—— : (+ Events, Rules) H
A Statistic Country |
Staistik 2 Land 104 [(show | [ Remove | E :
Statistik & Land 11 E % : SO rt eve ntS i
Statistik 9 Land 16 Show Remove I .

(o) ) : per outlier !
Show { Hide all | Remove all graphs 1 1
1
E Outlier + :
\ (+ sorted Events, Rules [/
visualize OutlierSet create OutlierSet

outliers & events

TransferObjects
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A Analysis of the runtime

A Join is orders of magnitude slower

A Join applies score method on all event -outlier pairs that match
intime and location

A No possibility to filter the pairs: generic score() method

10000
9000
8000 [—

A Possible optimization

A Common attributes 7000 || —
1 6000 — —
in rules needed
sl B B Analysis
A Join only matching 4000 |~ — — i

3000 [— — —

2000 [— — —

1000 — — — —
0 -

event -outlier pairs
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A Analysis is done per request

A No performance difference compared to database load
A Average database load: 247 ms
A Average analysis: 59 ms
A Advantage: all algorithm combinations can be used
A Different outliers found
A Different rules applied

Analysis ( ms) 32 32 171 172 17 29 25 28 24 108 25 38 24 102

oo MRl JNENERIN 35 289 71 36 263 34 33 31 24 23 24 847 755 1001

Black Swan Final Presentation (2) | Winter Term 2010/2011 | April 15th, 2011



P
. . attner
Application of rules Institut

15
A Rule matching with getScore () method

A Invoked on any type of rule

A Only applied if location and time of an event and outlier are
equal

A No location and time shift
A Returns conviction value for an event -outlier pair
A Should be fast

A ManualRules and MinedRules mixed
A ManualRule : made by the team & based on categories
A MinedRules should have higher score values
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A Precalculation of mapping between rules and statistics
A In which statistics does a rule match to any outlier & event ?
A For one type of algorithm

A All rules applied to the join of all events and outliers
matching in location and date

A Rules must consider the used algorithm
A Only for default algorithm yet (~24h runtime )
A Calculation for other algorithms needed

ManualRule 5

MinedRule 789 356 12
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Frontend
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Choose rule

A Start with a known rule
from a previous analysis




Reverse rule matching
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Frontend Backend
choose Rule find statistics
rule for rule

Application  of rule

A Use the rule -statistic
mapping

A Because the mapping
IS not preloaded |,
the statistic information
is loaded from the
database
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Frontend Backend
choose Rule find statistics
rule for rule
Statistic -Location -Mappi I:IJ : :
Ig e Application  of rule
—— 1. Perform analysis
choose Locations application 5> Match st i
statistic Algorithm - of rule - vateh events 1o -outliers
[ m— A just use Fhe given
LI'I ?l rule in this step
| Rule

3. Sort events per outlier

4. Create TransferObjects
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Frontend Backend

choose Rule find statistics 5 m
rule for rule AN e A

® id ! ~0
Ew\\rn‘}u/\//‘lszu’\/" 11111 _77:124[7\/7,125\2!/\4\1.,5?, V/‘\xsgg_\/ 1980
Statistic -Location - Mapping

g Statistic

choose Locations application
statistic Algorithm - of rule
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0., 19301, | ss20r 1930, 1940 __19%0 | AI960. ~1970 1980
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Descriptions T
LIJ Rule

visualize OutlierSet
outliers & events
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A Calculation  of outliers for default algorithm

A Saved in database (runtime ~2h)

A Cleaning of statistic data
A No empty statistics
A At least 4 values needed per location ina statistic
A Not yet applied to the data in the database
A Reload necessary !
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A Optimization of the generic getScore () method

A Common attributes : join only some of the event -outlier pairs

A Evaluate time and location shift in the rules and notin the join
algorithm

A Determine threshold for getScore () method

A Remove ManualRules or determine appropriate score values
A Influences ordering of events

A Evaluation of algorithm parallelism , especially R
A Allow multiple user requests to run in parallel
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BIackSwan [Java Application] C\Program Files\SDK\jdk\bin\javaw.exe (12.04.2011 16:18:19)
158 : Eingdom of Morocco
159 : Republic of chile
160 : Arab Republic of Egypt
161 : Independent State of Papua New Guinea
162 : Soclalist Republic of Vietnam
3
0 : Non parametric analysis using gam
1 : Linear resistant analysis
2 : Pitch analysis
3 : Linear robust analysis
4 : Pitch analysis with empiric tolerance
5 : Machine Learning Based Analyser
& : DEFRULT analysis
7 : Empiric pitch analysis
8 : Extremal analysis
9 : Linear analysis
10 : Extrema analysis on non parametric graph
11 : Non parametric analysis using loess
12 : Extremal and inflection analysis
o
outlier: PointInTime [year=1961, month=0, day=0] (Time); 0.46031542505449% (Value); 1 (Tendency); 0 (Events)
outlier: PointInTime [year=1962, month=0, day=0] (Time); 0.011309374214627 (Value); -1 (Tendency); [8.0,Natural Disaster,Storm or tornado,Storm in United
outlier: PointInTime [year=1963, month=0, day=0] (Time); 0.020928228487012 (Value); 1 (Tendency); 0 (Events)
outlier: PointInTime [year=1964, month=0, day=0] (Time); -0.004822763443453 (Value); -1 (Tendency); [7.0,Military,Military conflict,Frelimo forces begin w
Outlier: PointInTime [year=1967, month=0, day=0] (Time); 2.0389008255117 (value); 1 (Tendency); [9.239363512847959,Military,Military conflict,Formation of
outlier: PointInTime [year=1968, month=0, day=0] (Time); 0.002212634140845 (Value); -1 (Tendency); 0 (Events)
outlier: PointInTime [year=1972, month=0, day=0] (Time); 0.013161891262529 (Value); 1 (Tendency); 0 (Events)
outlier: PointInTime [year=1973, month=0, day=0] (Time); 0.010886777513856 (Value); -1 (Tendency); 0 (Events)
Outlier: PointInTime [year=1980, month=0, day=0] (Time); 13.7645217104721 (Value); 1 (Tendency); [20.350419816700455,Epidemic, ,Epidemic (Bacterial Infecti
outlier: PointInTime [year=1981, month=0, day=0] (Time); 11.2804632831979 (Value); -1 (Tendency); [26.34226965036501,Natural Disaster,Drought,Under Nkomati
Outlier: PointInTime [year=1982, month=0, day=0] (Time); 16.0753026253734 (Value); 1 (Tendency); 0 (Events)
outlier: PointInTime [year=1983, month=0, day=0] (Time); 15.9446969113456 (Value); -1 (Tendency); [31.673326085854114,Fpidemic, ,Epidemic (Bacterial Infecti
Outlier: PointInTime [year=1988, month=0, day=0] (Time); 68.7673493885513 (Value); 1 (Tendency); [31.673326085854114,Epidemic, ,Epidemic (Viral Infectious
outlier: PointInTime [year=198%, month=0, day=0] (Time); 60.1959171464892 (Value); -1 (Tendency):; [31.673326085854114,Fpidemic, ,Epidemic (Bacterial Infecti
Outlier: PointInTime [year=1992, month=0, day=0] (Time); 101.932960893855 (Value); 1 (Tendency); [31.673326085854114,Epidemic, ,Epidemic (Bacterial Infecti
outlier: PointInTime [year=199%6, month=0, day=0] (Time); 53.9224400340923 (Value); -1 (Tendency); [27.079348697242523,Natural Disaster,S5torm or tornado, St
Outlier: PointInTime [year=1998, month=0, day=0] (Time); 60.0895384437641 (Value); 1 (Tendency); [33.88386854315519,Epidemic,,Epidemic (Bacterial Infectio
outlier: PointInTime [year=199%%, month=0, day=0] (Time); 46.1445295294449 (Value); -1 (Tendency); [32.848159951520074,Political event,Governmental change,
Outlier: PointInTime [year=2001, month=0, day=0] (Time); 51.5792294089277 (Value); 1 (Tendency); [33.88386854315519,Epidemic,,Epidemic (Bacterial Infectio
outlier: PointInTime [year=2002, month=0, day=0] (Time); 115.90858975699 (Value); 1 (Tendency); [27.161827077012767,Epidemic, ,Epidemic (Bacterial Infectio
Outlier: PointInTime [year=2003, month=0, day=0] (Time); 53.4839367669556 (Value); 1 (Tendency); [30.770297666868117,Epidemic, ,Epidemic (Bacterial Infecti
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A Monday: Rule Mining

A Data preparation

A Mining process

A Today: Visualization
1. Backend
2. Frontend

1.
2. Tools

3.

4. Conclusion

BlackSwan Final Presentation (2) | Winter Term 2010/2011 | 15th April 2011

Demo

Implementation Details

Hasso
Plattner
Institut



26

Frontend - Demo

Live Demo!
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Google Web  Toolkit

N4

SDK + Eclipse Integration (+ Designer)

Google Chart Tools: Annotated Timeline

B.| Bought Pens Bouaht 200k
pens

A. Out of Stock Ran out of
stock on pens at4pm
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’ Java Code ~
Client Code Server Code

Javascript Servlet /Java Byte Code

Browser Servlet Container ( Tomcat )
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ServiceDefTarget Hemoteservice RemoteServiceServlet

(interface) (interface)

extends

StockPriceService : StockPriceServicelmpl
(intarface) (class)

StockPriceServi c
StockPriceServiceAsync gy

(interface)

related

B 'mported framewark classes
B written by you

stockPricesSve = GWT create
o [ Generated automatically

implement (StockPriceService.class);

(senvice proxy class)

Translatable Java code Standard Java code
(runs as JavaScript on client) (runs as bytecode on server)

http://code.google.com/intl/de - DE/webtoolkit/doc/latest/tutorial/RPC.html
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A DatabaseServicelmpl

Client

-

Ul
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Frontend - Implementation Details ﬂInstntut

A DatabaseServicelmpl

Server

Client

-

Ul

Mock + Database
implementation
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Frontend - Implementation Details

Server

-

Ul
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ADBService
A DBServiceAsync
A BlackSwanVis
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Frontend - Implementation Details

Server

Client

Ul
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Frontend T Data classes
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