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Challenge

How to explore heterogeneous data
streams in real-time without
overwhelming the analyst?

Visual Analytics for Data Streams

To solve the VAST Challenge 2014 MC3
we use NStreamAware, which 1s our real-
time visual analytics system to analyze
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streams. We implement our technique 1 <= Our Solution

on top of Apache Spark to calculate and S 2 - NStreamAware:

extract sliding slices, which are o | [ Scalable infrastructure with web-based

aggregated summaries calculated on a
sliding window.

visual analytics application.

MongoDB ElasticSearch

- NVisAware:
Visualization based on sliding slices.

Situational Awareness on Data Streams using Sliding Slices
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Apache Spark™ 1s a fast and general engine for large-scale data
processing which can run on a distributed computer cluster.

Ve % PO siiding Siice (#3) % U siding Siice (#8) X Sliding Slice (#22) B 70 Sliding Slice (#44) B B 2 S!lcing Slice (#52) B B "2 Sliding Slice (#53) B B "N Sliding Slice (#55) b 4
20 =23 ~—2014-01 45:22
4
sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss
Values < 1 Values < 1 Values < 1 = Values < 1 Mo Values < 2 e Values < 1 et | Megam Values < 1 |Mesmar Values < 1 o
0 o) (] 0 0 o)
(4%) . (4%) (4%) (4%) (4%) (4%) (4%) (4%)
$28000000009082008008008208  £000000080800000002008008 A000000000000000000000080  2a0000000000000000002002) [EERRERERRERE R RRRAREREE]| 122010202888 0000028228228 $1411222200000222222222222 $4$122200000022020200222228 (4000000002002 12222212 121
111111111111 22222 8 2 2222222022028 222202020222 202022022220°02228"°22" ii’-’-‘ll‘-x‘““-x‘-x11111111111
[ J
N N ] =N N A o O g o] o] ] o] [l [
Fire Ignos Blue Dolphin Fire Ignore
C e { Fa Pk iy aq’%ﬁa/,, "R % P - %d"”ﬁ% N %
m 0 = U . | " . r ““““““ vo &
I ) B i [ ; Q_ = W b DQ“ sz ,_0 . “ o e St P
o~ @ s BaeynSieet.. AHAGCOMUSE i - = Spetan v G o Q £ fa
- | 1 T =N . g A Barw
m % ;; Taschan Prk &, ;' ,,,,,,,, ops o~ Ej i .",'524942 i <& s lim\ B ﬁ Baiyi Jﬂ.\am MUSEUR ‘ *‘ ; i 3
: : e g A o 3 £ ; | £ g foncion =V N < § g 1
- 9 e o B N R A Rl
O i w@ﬁ i 7 g‘ : wimu\rr ﬂ T 2 o ‘ A = s e - [ ] & ;Wmf‘};h l = Vv v %‘;’.W Ty S/ b
N ; Gertrion 3 . 1155 g Borous R%m r— w i@x : lg' hrdroutsou Sireet S carly,S nnnnn A & - S -~ e
: : ik Q a X ch%i o s 7 dw : T o oty i . J . i g
I V:VQ Mwiﬂti“"” . q 7 m 'f_ N, . i _ ‘ : . c ff éééé
= — L %, : Y - - Mottt | e ‘
© pu— - i . 4 icH A geoy ) b (e
C oAb —. ] = R
o
* [ ]
> Sliding Slice (#32) % Sliding Slice (#33) » Sliding Slice (#34) % Sliding Slice (#35} %
O 2014-01-23 19:07:00 — 2014-01-23 19:16:07 2014-01-23 19:11:07 = 2014-01-23 19:21:00 2014-01-23 19:15:59 — 2014-01-23 19:25:08 2014-01-23 19:20:02 = 2014-01-23 19:30:00
* Events (65 Ev vents {133 v
---------------- Sissssssssssss sssssssssssssidifitssssssssssss ssssssssssnssiisidssssssssssss ssssssssssssiiisdssssssssssses
........................................................................................................................
C llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
............................................................
llllllllllllllllllllllllllllllll
@ r—
[ J [ J
\ nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
lllllllllllll ddsiittensnsessss ssssenssnesiiidiiabtnnsnansnns sesssssssesiiisiiittnnsnsnnnss sesssssssssiiidisssinansensnns
\ asanaasnEns S0ESSREERAREREEREREAEES ==lllllIllllllllllllllllllllll ========= lllllllllllllllllllll —-—
B ) Monitored Topics Monitored Topics Monitored Topics
Q News Hews Hews News

tt

€ Real-Time Situational Awareness

€ Real-Time Event Timelir

e

To wvisually represer

NVisAware (1) showi

visualization contair

© Real-Time Search & Exploration

t these sliding slices, we developed
ng the slices in a small-multiple like
ing various small visualizations (e.q.,

word clouds). Each visual slice presents an overview of the
current time segment of the data stream. As soon as a new
slice 1s available 1t 1s pushed to the display.

Additionally, we implemented various other perspectives to
monitor (2), let the user annotate events represented in an
event timeline (3) and visually search & explore (4) the data.
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