
// Connect to JanusGraph
GremlinClient gc = new GremlinClient("134.158.74.85", 24444);
g = gc.g();

// Connect to HBase
HBaseClient hc = new HBaseClient("134.158.74.54", 2181);
hc.connect("test_portal_tiny.3", "schema_0.7.0_0.3.6");

// Get new interesting alerts from JanusGraph
// 1) get AlertCollection with name = NewInterestingAlerts
// 2) navigate all outgoing edges to get all alerts in this collection
// 3) convert their rowkeys into a List
rowkeys = g.V().has("AlertCollection", "name", 
"NewInterestingAlerts").out().values("rowkey").toList();

// Get dec*ra for those alerts fopm HBase
// 1) convert the List of rowkeys into a String with a comma-separated list of them
// 2) ask HBase for dec and ra properties of those alerts 
keysearch = String.join(",", rowkeys);
results = hc.scan(keysearch,
                  null,
                  "i:dec,i:ra",
                  0,
                  false,
                  false);

// Analyse them
// ...

// Close connections
gc.close();
hc.close();
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Mission
➢ To give

○ Transparent and
○  interactive access

➢ To all Fink
○ Data (stored in HBase and JanusGraph databases ) and
○ Processing

➢ In a distributed environment
➢ From the

○ Web Service
○ Command Line

➢ Integratable into other frameworks
➢ Extendable with existing (third party) tools
➢ Using standard technologies



Architecture - 1
HBase

JanusGraph
Alerts
(all alerts are both in 
Graph and in HBase table)

Alerts Collections
- Latest alerts
- Alerts with some 

properties
- ...

Relations  between Alerts

Data are available simultaneously in the
- HBase table  - more details
- JanusGraph graph - to express their structure and relations



Architecture - 2➢ All functionality is available 
on the Graph of elements

○ Sites
○ Data (alerts)
○ Data Collections

➢ Each element shows:
○ Its properties (incl. 

graphics)
○ Relations to other 

elements
○ Available 

Actions/Operations (local 
or external)

➢ Other elements and relations 
can be created

○ And analysed
○ Even by end users 

➢ Full data are available from 
the HBase table

○ Interlinked with Graph 
elements Starting Point, The Center

Sites with data

Alerts Collections

Alerts

HBase

JanusGraph



Web Browser

Fink Cluster

Design

JanusGraph HBase

Apache/Tomcat
Access Layer

(Java, JSP, Scala, 
Gremlin/Groovy)

Web Service Client
(JavaScript)

Command Line Client
(Java, Python, 

Sage/Python,...)

➢ Web Service Client
○ Connects to the HBase via Web Server 

(implemented in JSP + JavaScript) - more data 
processing

○ Connects to JanusGraph directly (implemented 
in pure JavaScript) - faster and more dynamic



Implementation
➢ Written in

○ Java, JavaScript, JSP, Python, Groovy
➢ Based on

○ JavaFX, HBase, JanusGraph, TinkerPop, 
HttpClient, JS9, vis.js, jQuery, jQuery UI, 
w2ui, Popper, Font Awesome, BootStrap, 
BootStrap Table, Moment.js, Knockout.js, 
jRange.js, BeanShell, CLI Parser, org.json, 
(Jython, JPype, Sage, MatPlotLib)

➢ Build with the help of
○ Ant, J2H, Vizant, UmlGraph, FindBugs, 

ApiViz, JDepend
➢ Distributed as a single (static) file, 

containing all dependencies
○ FinkBrowser.exe.jar serves all command 

line applications (Java, Python,....)
○ FinkBrowser.war can be deployed in any 

Apache/Tomcat server container  

Lomikel
Generic,

Most of the real 
implementation code

Fink Browser
Customisation,

Mostly via Stylesheets 
and Plugins

Another Client App
Via public API

https://www.java.com/
https://www.javascript.com/
https://projects.eclipse.org/projects/ee4j.jsp
https://www.python.org/
https://groovy-lang.org/
https://openjfx.io/
https://hbase.apache.org/
https://janusgraph.org/
http://tinkerpop.apache.org/
https://hc.apache.org/httpcomponents-client-ga
https://js9.si.edu/
http://visjs.org/
http://jquery.com/
https://jqueryui.com/
http://w2ui.com/
https://popper.js.org/
https://fontawesome.com/
https://getbootstrap.com/
https://bootstrap-table.com/
https://momentjs.com/
https://knockoutjs.com/
https://github.com/nitinhayaran/jRange/demo
https://github.com/beanshell/beanshell
https://commons.apache.org/proper/commons-cli
https://www.baeldung.com/java-org-json
http://www.jython.org/
http://www.jpype.org/
http://sagemath.org/
http://matplotlib.org
https://ant.apache.org/
http://www.java2html.com/
http://vizant.sourceforge.net/
https://github.com/dspinellis/UMLGraph
http://findbugs.sourceforge.net/
https://code.google.com/archive/p/apiviz
https://github.com/clarkware/jdepend


Command Line - Java
// Connect to HBase table
HBaseClient client = new HBaseClient("134.158.74.54", 2181);
client.connect("test_portal_tiny.3", "schema_0.7.0_0.3.6");

// Get two known alerts (just one column) 
print(client.scan("ZTF17aaaaxyd_2458789.0426273,ZTF17aaaajdq_2458789.0297801",
                  null,
                  "i:candid",
                  null)); 

// Get all alerts with row starting with 'ZTF19'
print(client.scan(null,
                  "key:key:ZTF19",
                  "i:candid",
                  "10000"));

// Get timeline dependece of i:candid
print(client.timeline("i:candid"));

// Get all recent (last 100000 minutes) objectIds
print(client.latests("i:objectId",
                     null,
                     100000,
                     true));

// Apply formula to filter results
client.setEvaluation("isWithinGeoLimits(80, 85, -4.0, 0.0)", "ra,dec");
print(client.scan(null,
                  null,
                  null,
                  null));

client.close();

Linux Command Line

Graphical Window
(all Java platforms)



Command Line - Python
import sys

import jpype
import jpype.imports
from jpype import JImplements, JOverride, JImplementationFor

# ../dist/FinkBrowser.exe.jar
jpype.startJVM(jpype.getDefaultJVMPath(), "-ea", "-Djava.class.path=" + sys.argv[1], convertStrings=False)

from com.Lomikel.HBaser import HBaseClient

true  = jpype.java.lang.Boolean(True)
false = jpype.java.lang.Boolean(False)

client = HBaseClient("localhost", 2181)
client.connect("test_portal_tiny.3", "schema_0.7.0_0.3.6")
client.setLimit(10)

print(client.scan(None, "key:key:ZTF17", None, 100000, true, true)) 

client.close()

jpype.shutdownJVM()

CPython wrapper

over Java client

import sys

# ../dist/FinkBrowser.exe.jar
sys.path.append(sys.argv[1])

from com.Lomikel.HBaser import HBaseClient

client = HBaseClient("localhost", 2181)
client.connect("test_portal_tiny.3", "schema_0.7.0_0.3.6")
client.setLimit(10)

print(client.scan(None, "key:key:ZTF17", None, 100000, True, True))

client.close()

Jython wrapper

over Java client



Command Line - Sage
# like Python
a17 = [];
a19 = [];
for r in client.scan("", "key:key:ZTF17", "i:ra,i:dec", 100000, false, false).values():
  a17 += [(float(r['i:ra']), float(r['i:dec']))];
for r in client.scan("", "key:key:ZTF19", "i:ra,i:dec", 100000, false, false).values():
  a19 += [(float(r['i:ra']), float(r['i:dec']))];
p = list_plot(a17, color='red') + list_plot(a19, color='blue');
show(p, axes_labels = ('ra', 'dec'), title='ZTF17(red) + ZTF19(blue)');

Advanced Math & Graphics

(interface to other Python frameworks can be easily added)

? Graph Math ? 



Command Line - MatPlotLib
# like Python
import matplotlib.pyplot as plt
a17_x = [];
a17_y = [];
a19_x = [];
a19_y = [];
for r in client.scan("", "key:key:ZTF17", "i:ra,i:dec", 0, false, false).values():
  a17_x += [float(r['i:ra'])]
  a17_y += [float(r['i:dec'])]
for r in client.scan("", "key:key:ZTF19", "i:ra,i:dec", 0, false, false).values():
  a19_x += [float(r['i:ra'])]
  a19_y += [float(r['i:dec'])]

plt.plot(a17_x, a17_y, 'r.')
plt.plot(a19_x, a19_y, 'b.')
plt.title('ZTF17(red) + ZTF19(blue)')
plt.xlabel('ra')
plt.ylabel('dec')
plt.show()

Advanced Graphics

(interface to other Python frameworks can be easily added) 



Command Line - Full Example 
// Connect to JanusGraph
GremlinClient gc = new GremlinClient("134.158.74.85", 24444);
g = gc.g();

// Connect to HBase
HBaseClient hc = new HBaseClient("134.158.74.54", 2181);
hc.connect("test_portal_tiny.3", "schema_0.7.0_0.3.6");

// Get new interesting alerts from JanusGraph
// 1) get AlertCollection with name = NewInterestingAlerts
// 2) navigate all outgoing edges to get all alerts in this collection
// 3) convert their rowkeys into a List
rowkeys = g.V().has("AlertCollection", "name", "NewInterestingAlerts")
               .out().values("rowkey")
               .toList();

// Get dec*ra for those alerts fopm HBase
// 1) convert the List of rowkeys into a String with a comma-separated list of them
// 2) ask HBase for dec and ra properties of those alerts 
keysearch = String.join(",", rowkeys);
results = hc.scan(keysearch,
                  null,
                  "i:dec,i:ra",
                  0,
                  false,
                  false);

// Analyse them
// ...

// Close connections
gc.close();
hc.close();

Connecting to both databases



Web Service



Web Service - Description

Graph (Network) of all objects:

-
Alerts with relations

-
Alerts Collections

-
Catalogs

-
Sites

-
….

Very interactive

Database of all data

With many ways of

searching and exploration

Initialisation / where to start

-
Server to connect to

-
Bootstrap element

Introspection of

objects in Graph

Operation feedback



Web Service - Left (Green) Pane
➢ Stable element (never changes 

and allows total reset)
➢ Initial graph search
➢ Graph element introspection 

and context-specific actions
➢ Graph manipulation, options 

and filters
➢ Detailed page help
➢ Graph

Introspection



Web Service - Right (Blue) Pane

➢ Collection of alerts
➢ Detailed HBase search
➢ Range search
➢ Several possible views of the 

found table results
➢ Operation feedback with info 

about equivalent command 
line operations



Web Service - FlowChose server and database to start

Context-sensitive Actions

Graph
(interactive, zoomable,...)

Graph manipulation/options

Database search/navigations/operations

Click to see possible actions 
(double-click expands node)

Click to see all properties
(as popup)Search/Execute to get Graph

Hover to see basic properties

Alerts

with their 

relations and 

collections

Alert properties



Web Service - Images

Select picture (*binary*)

Show and analyse



Web Service - Plots

Select columns

Plot variables



Status
➢ Framework with all connections in place, running

○ Client code available to download
➢ Functional user interface with some functionality and limited 

user-friendleness
○ Very simplified style to be implemented

➢ Raw data in place and accessible
○ Limited structure in data (AlertCollections to be defined/implemented/filled)

➢ Basic documentation in place
➢ Basic help in place

○ To be extended
➢ Authentication/authorisation not yet included
➢ Under Active development

Home Page: https://cern.ch/hrivnac/Activities/Packages/FinkBrowser
Prototype Client: http://cern.ch/hrivnac/Activities/Packages/FinkBrowser.exe.jar
Prototype/Demo Web Service: http://134.158.74.221:8080/FinkBrowser/?profile=ijclab&style=simple

simplified interfacedefault data loaded at start

https://cern.ch/hrivnac/Activities/Packages/FinkBrowser
http://cern.ch/hrivnac/Activities/Packages/FinkBrowser.exe.jar
http://134.158.74.221:8080/FinkBrowser/?profile=ijclab&style=simple

