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INTERACTIVE VISUAL EXPLORER (INVEX)

▸ InVEx is developing as a generic 
interactive visual analytics tool for the 
exploration of big volumes of 
multidimensional data, based on a 
combined usage of intellectual data 
analysis and advanced interactive 
visualisation techniques. 

▸ ATLAS Computing metadata is a test 
polygon 

▸ We need to understand how 
software/hardware is performing and 
decrease the operational workload.
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DATA ANALYSIS VS DATA EXPLORATION

▸ In data analysis the user knows what he is looking for, in data exploration, the 
user doesn’t. 

▸ Data analysis tasks typically investigate specific data instances, and their 
relation to other instances. The analyst usually has a large understanding of 
the structure of the data set he is working with. The relations between 
attributes are typically well understood, or at least the characteristics of a 
particular attribute are well known. 

▸ Data exploration tasks are those which attempt to uncover the general 
structure of the data. Here, the user may not know which attributes best 
separate or explain the data, may not know the relationships between 
attributes, and may not even know which attributes are useful.  

▸ InVEx is a system for data exploration!
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INVEX ARCHITECTURE AND TECHNOLOGY STACK
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LEVEL OF DETAIL GENERATOR
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LEVEL OF DETAIL GENERATOR IN INVEX
INITIAL DATA

DATA-
DRIVEN

CHOOSE  THE TYPE OF LOD EXPLICIT

GROUP BY CATEGORICAL 
PARAMETER(S)

K-MEANS 
CLUSTERISATION

GROUP BY CONTINUOUS 
PARAMETER

THE NUMBER OF GROUPS DEPENDS 
ON THE NUMBER OF UNIQUE 
CATEGORICAL VALUES

THE NUMBER OF GROUPS  IS 
EXPLICITLY DEFINED BY USER
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LEVEL OF DETAIL IN INVEX

LEVEL OF DETAIL GENERATOR
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INVEX DATA SAMPLE INFO PAGE

~160K PANDA JOBS 

FEATURES STATISTICSNUMERIC 
CONTINUOUS

NUMERIC ORDINAL

NOMINAL

The exploration of ATLAS PanDA jobs
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LEVEL OF DETAIL IN INVEX
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VISUALIZATION OF GROUPS - COMPUTING SITES

Choose one group 

Click «VisualizeGroup» 

Redirect to new page

SIZE OF SPHERE DEPENDS ON  THE 
NUMBER OF OBJECTS IN GROUP

ALL SPHERES ARE CLICKABLE

INTERACTIVE 
CHANGE 

DIMENSIONS

CLICK TO LOOK INTO  
GROUP

MEAN VALUES OF ALL 
NUMERICAL FEATURES 
FOR SELECTED GROUP

STRING FEATURE VALUES 
ARE CONCATENATED

AVGPSS

CPU_EFF

WALL_TIME
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LOOKING INTO CHOSEN GROUP - CLUSTER ANALYSIS WITH 3D VISUALIZATION

IOBYTESREAD

QUEUE_TIME

WALL_TIME
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FEATURES TRENDS IN PARALLEL COORDINATES

MAX WALL_TIME

MIN WALL_TIME

MAX QUEUE_TIME

MAX CPUCONSUMPTIONTIME
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VISUALIZATION OF PARTICLES DATA 

Huge data samples with particles features ~1M records 
Applying K-Means clusterization to the initial data sample, using the LOD Generator 
User can choose the number of clusters 
Visualizing groups of data objects 
The result is the aggregated visual overview of the initial data
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FUTURE

▸ More clustering algorithms 

▸ text 

▸ mixed features (continuous with 
categorical) 

▸ Auxiliary data for clusterization  

▸ Interactive parallel coordinates with linked 
tables 

▸ Dimensionality reduction algorithms 

▸ Replace file storage with database 

▸ Search for new use-cases!
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RESOURCES

▸ http://vap-dev.tpu.ru/ 

▸ https://github.com/PanDAWMS/
InVEx/

http://vap-dev.tpu.ru/
https://github.com/PanDAWMS/InVEx
https://github.com/PanDAWMS/InVEx

