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Introduction: Chandrayaan-2, the second Indian 

lunar mission, was successfully launched on 22nd July 

2019 from Satish Dhawan Space Centre (SDSC), 

Sriharikota. It entered the lunar orbit on 20thAugust, 

2019.All the Orbiter payloads are operational and are 

continuously providing valuable science data. 

The acquired payload data is processed and archived 

at Indian Space Science Data Center (ISSDC) and then 

disseminated to users via a web application, PRADAN 

which stands for ‘Policy based data Retrieval, 

Analytics, Dissemination And Notification system’. We 

describe the features and design of this web interface 

developed for Chandrayaan-2 where PDS4 standard 

data is available to the public. 

Background: The prime responsibility of ISSDC is 

space science data Ingestion, Processing, Archival and 

Dissemination (IPAD) from lunar, interplanetary and 

other science missions of ISRO. ISSDC hosts data 

dissemination applications for Chandrayaan-1, Mars 

Orbiter Mission and Astrosat, having different 

interfaces for ease of use and includes features specific 

to the missions.  

Chandrayaan-2 has imaging and non-imaging 

instruments, season dependent operations and 

experiments with different look angles. Thus while 

remaining generic, the applications had to handle 

payload specific requirements. It was also required for 

the application to be flexible and capable of handling 

change requests smoothly. Another aspect was 

integration of applications with visualization features 

for the imaging payloads. Extension as multi-mission 

application for future missions too was considered. 

Features: The following are the major features 

available to the users: 1. Browse the science data, 2. 

Search data based on payload specific parameters like: 

location, observation time, etc. 3. Adding multiple 

filters when searching, 4. Download the data in 

compressed form, 5. Pause/resume the download, 6. 

Group small files and download as single file, 7. PDS4 

compliant archive dissemination, 8. Search result 

display tuning, 9. Provision to view detailed metadata. 

Admin features: 1. User access to data can be 

controlled as per the data release policy, 2. 

Simultaneous hosting of different data-sets for different 

users can be achieved, 3. Payload specific meta-info 

columns can be added for users to browse through the 

data, 4. Payload specific search fields can be added, 5. 

A data set (payload-wise data) can be added or removed, 

6. Payload specific FAQs can be added. 

The following are the payload specific features: 

Chandrayaan-2 Large Area Soft X-ray Spectrometer 

(CLASS) data is searchable based on the boresight 

location coordinates, apart from the common fields like 

observation time coordinates and filename. The data 

files are in FITS format and are accompanied by the 

XML file containing the metadata. User can choose to 

download individual data file and individual xml file or 

can request to bundle a set of searched data as a single 

zip file, containing both the FITS file and the XML file. 

Solar X-ray Monitor (XSM) data is searchable and 

browseable based on Sun exposure time, in addition to 

the fields like observation time coordinates and 

filename. XSM downloadable file is a zip file 

containing day-wise data files and their corresponding 

meta data file. 

CHandra’s Atmospheric Composition Explorer-2 

(CHACE-2) data is searchable and browseable using the 

common fields like observation time coordinates, 

filename and creation time. CHACE-2 downloadable 

file is a zip file containing observation-wise data files 

and their corresponding meta data file. 

Similar to CHACE-2, Dual Frequency Radio 

Science (DFRS) data is searchable and can be browsed 

through using the common fields and can be 

downloaded as observation-wise zip files. 

For optical payloads: Imaging Infra-red 

Spectrometer (IIRS), Orbiter high resolution camera 

(OHRC) and Terrain Mapping Camera-2 (TMC-2); and 

Dual Frequency Synthetic Aperture Radar (DFSAR), 

data shall be hosted using a ‘MapBrowse’ application. 

This external application shall be integrated with 

PRADAN, to provide seamless interface to the CH2 

users. 

Currently, PRADAN is being used to host 

‘MapBrowse’ data. This data is searchable using 

geometry coordinates, TDI stages, altitude, etc. 

SPICE: PRADAN, also hosts SPICE dataset. SPICE 

data is searchable and browseable based on kernel type, 

along with common fields like time coordinates and 

filename. SPICE downloadable file is a zip file 

containing month-wise data and their corresponding 

meta data file. 

Each of the payload page can be configured with 

custom messages to help user understand the 

prerequisites to data download and subsequent steps. 

User is also provided with user manual, associated tools 

and documents, FAQs, reference links and point of 

contact for each of the payloads. 
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All these payload specific features require no code 

updates in PRADAN and are managed only by 

configuration updates.  

Design: The three main features that are provided 

are: data browse, search and download. Before a user 

downloads data, they shall be searching and browsing 

through the data based on payload specific criteria. For 

example, as mentioned in previous section: for CLASS 

payload, user might be interested only for a specified 

location data, whereas for XSM payload, the Sun 

exposure time, might be of interest to the user. So all 

payloads have their own set of meta information 

associated with each of their data products. With this, 

the basic requirements for the application were to: 

1. Get this variable information from different 

payload teams in a standard way  

2. Develop an application in a generic way without 

knowing the specifics of the payload specific meta 

information. 

The payload data is in PDS4, where each data file is 

accompanied with an XML file, containing all the meta 

information of the data in a standard format. This 

provided a standard interface to all payload teams, 

satisfying the first point. For the second point:  

a. To overcome the limitation of traditional 

Relational Databases which impose rigidity on the data 

structure, MongoDB is used. MongoDB is a general 

purpose, document-based, distributed, NoSQL 

database. This gave application the required flexibility 

of having different parameters for different payloads 

and to adapt to the changing requirements of payload 

teams, by easily adding/modifying meta-info 

parameters. 

b. For the design of the application, the 

configuration driven development is chosen, with all the 

payload specifications in JSON files, outside the code. 

As can be seen in the component diagram in Figure 1, 

the primary modules: ‘Browse’, ‘Filter’ and 

‘Download’, depend on ‘Payload Module’, which in 

turn depend on ‘Configurations Module’. The primary 

module’s logic is defined around the type of parameters 

(e.g.: basic types like integer, string; and composite 

types like location), rather than specific payload 

parameters.  

For such applications, data release policies, that 

define which data is to be accessible to who and when, 

are very important. PRADAN is driven by policies that 

are configurable as well. Filter module shown in Figure 

1, uses the configuration module’s role based base filter 

to enforce policies. 

User management features: user registration, login, 

profile management, session management; which are 

common for all the web hosted applications of ISSDC 

are moved to a separate Identity Provider (IdP) Service. 

IdP is centralized user identity management service 

which facilitates Single Sign-On. 

As the application is a web application, to be used 

over Internet, the application is designed and 

implemented ensuring compliance to security 

guidelines and is robust to security attacks. 

Usage: The application is operationalized over 

Internet. It was first used to host sample data sets for the 

‘Lunar Science Meet’ users. It is also used for ‘Science 

peer review’ users, and is qualified by the members 

from ISRO and other research Institutes of India. The 

data was co-hosted for both of these above user 

communities, with access to different datasets being 

controlled by the policies defined in PRADAN.  

Recently on 24th Dec 2020, the Chandrayaan-2 

science data is released to general public using 

PRADAN. To browse and download the data, visit 

https://pradan.issdc.gov.in and register yourself using 

the ‘Login/Signup’ link at the right top corner.  
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Figure 1: Component Diagram showing the modular and 

configuration driven development approaches. 

Figure 2: CLASS payload interface 
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