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The Context of the Project

■ Enabling the XCatDB to support search by region
○ ADASS poster 6.10

○ XMM catalogue interface: http://xcatdb.unistra.fr

■ This development first targets Saada
○ Must work with PSQL, MySQL or SQLite

○ Must work with simple constraints on one Healpix column

■ Loose coupling with Saada code
○ Java (MOC Healpix library)
○ Local Java packages
○ Javascript + JQuery
○ Easily exportable
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2 Facets, some use cases

User side

Drawing
Design a 
convenient 
way to draw 
the searched 
regions 

Display

Server side

SQL Query building

Transform a polygonal 
region in an SQL query 
based on constraints 
on an healpix column.

Query processing

SaadaQL query

JSON data

Usual businessUsual business

new new

Peer side

Setting
Providing a formated 
region

STCs

MOC

Do
something

MOCs

SQL
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Server Side Key-points

■ The Healpix library does not support concave polygons

■ Validating the polygon 
○ 3 vertices at least

○ A correct topology

■ Splitting the polygon as a triangle set
○ Triangles are always convex
○ Work on an euclidean frame

■ Just interested on topology, not in size or distance
■ Make the vector computation quite easier  =         



Interop Fall 2014 Banff L Michel T. Boch

■ Must be unfolded: inner side always on the right

Orientation changed as required

■ The contour must be unique

■ Must be oriented in the right direction

What’s a good Polygon
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SUM ( ArefAi  ^ ArefAi+1 ) < 0

abort (could be fixed by reordering the vertices)

A1 ref
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■ Mustn’t be self secant

abort (could be fixed by reordering the vertices)
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Triangulation Process 

● Cropping the polygon with valid 
triangles containing at least 2 segments of 
the perimeter.

● The triangle vertex joining 2 contour 
segments is removed

● Job is over when the perimeter has 3 (or 
less) vertices

Initial polygon triangle not valid

Adding the residual triangle
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Triangulation Traps

Hourglass Effect

Outer triangle

Triangle secant 
with the contour

Other case of outer triangle
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Validation (Gnuplot)
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Healpix Segmentation

■ Healpixization
○ The set of triangles is transformed into a set of Healpix pixels. 

■ Segmentation
○ [103] [104-106] [105-109] [110] → [103-110]

■ SQLization
○ The segments are transformed in a WHERE statement
○ [103-109],[123],.. ⇒ (h BETWEEN 103 AND 109) OR h = 123 OR(..)

■ Adaptative resolution
○ The resolution is degraded with a bit mask if there are too much ORed statements
○ SQLite only supports 1000 constraints in one WHERE clause  
○ [100111 - 110101] → [100100 - 110111]
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SQL against SaadaQL

Input region (SaadaQL)

SQL
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A Rather Simple API

Generating an SQL statement from a coordinate sequence
No DBMS dependency

Generating an SQL statement from a MOC
Just bypass the triangulation.
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Client Side

■ The best way to setup a region is to draw it by hand 
upon a sky view.

○ Need to identify the search region

○ The possibility of choosing the survey is welcome

■ The obvious candidate for providing a sky view on a 
Web browser is Aladin Lite

○ 2 options
■ Including the drawing feature within Aladin Lite
■ Including Aladin Lite within the drawing tool.

○ 2nd solution safer while there is no standard plugin interface in Aladin Lite
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Client Side / Design key-points

■ Need to keep the Aladin Lite controls working
○ click - drag - mouse wheel

■ Need the same controls for drawing
○ click - drag at least
○ intuitive 

■ Overlaying Aladin Lite with a canvas
○ 2 modes (browse / draw) toggled by the user

■ Browsing mode
● The polygon is overlayed on the Aladin image and the drawing canvas is hidden

■ Drawing mode

● Aladin Lite is frozen and the overlayed  polygon is hidden.

○ The drawing mode works with cartesian coordinates while Aladin Lite uses sky coordinates. 
■ The polygon is imported/exported from/to the canvas thanks to the Aladin Lite API 

(world2pix/pix2world methods)



Interop Fall 2014 Banff L Michel T. Boch

Drawing Panel

Mode selector
Center the polygon view

Validate the drawing
Polygon must be closed

Center Aladin Lite on a position or object
CR to validate

Clear the current polygon

Click on a:
Empty screen: put the first node
First or last node: start new segment
Segment: add a node

Drag 
From a node: move it
From anywhere else: nothing happens

Release on
First or last node: close the polygon
Another node: merge the 2 nodes
Anywhere else: ends or update the 
segment

The editor prevents crossing segments
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JavaScript API

{
      isReady: true,         // true if the polygon is really closed
      userAction: true, // handler called after the user has clicked on Accept
      region : {
        format: "array2dim",    // The only one format supported yet [[x, y]....]
        points: [[x,y],[...],..] ,     // array with structure matching the format
        size: {x: , y:}                 // region size in deg
        }
}

The widget initialisation needs
A handler processing the polygon 
completion
A polygon to be drawn first

The handler is called
When the polygon is closed
When the user click on accept

The Data passed to the handler give 
The status of the polygon
The action at the origin of that callback
The sequence of points
The polygon size

Opening the region editor in the jsresources context

JSON object passed to the handler
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Toward a XYZ ⇔ SQL/MOC Wrapper

input Output Purpose

Point sequence
(By hand edited)

SQL Implementing a search by region in a simple 
SQL database 

Point sequence
(By hand edited)

MOC Providing a region editor for resources 
supporting the search by MOC

STCs (workflow, 
datalink, Obscore)

SQL Implementing a search by region in a simple 
SQL database 

STCs (workflow, 
datalink, Obscore)

MOC Providing a region editor for resources 
supporting the search by MOC

MOC (workflow, 
Aladin, Topcat)

SQL Implementing the search by MOC in a simple 
SQL database 

Not packaged to be made publicly available yet 
can however be distributed on demand

On the rails since ADASS
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Toward a XYZ/SQL Wrapper ?!

SQL statement

Sequence of coord.

MOC

STCs 
next in the queue

Java packageDone

To be done

[103] [104-106] [105-109] [109] → [103-109]

(h BETWEEN 103 AND 109) OR h = 123 OR(..)

[100111 - 110101] → [100100 - 110111]

On the rails!

MOC


