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Summary

Using HiPS (with MOCs) to visualize and browse mission content

• Demos
• SkyView

• Xamin

• Issues with the HiPS and MOC standards

• General Recommendations for standards



HEASARC Background
• Founded 1990 as NASA’s first domain archive

• Gamma-ray, X-ray and more recently CMB datasets.
• Over 60 missions including a number shared with other archives (CXC, 

ESA, JAXA, MPE) including Swift, Fermi, Chandra, XMM, INTEGRAL, 
Suzaku, Hitomi, WMAP, SPT, …

• Data often ‘different’ from the CCD paradigm common to 
typical IR/Optical/UV missions
• Individual photons, soft boundaries to images, correlated pixels, 

Poisson statistics, exposures strong functions of position/energy, time 
variable sources, ….

• Only 100 TB but covering ~10 decades in energy (not including 
CMB).  ~200 TB/year downloads

• Data universally correlated with other domains

• Already lots of cone, SIA, TAP, SSA services.   HiPS is next!

HEA mission distribution of datasets 
retrieved from HEASARC



SkyView Image Access

• Create all sky summaries of Swift XRT and UVOT data
• Counts and Exposure maps can be made with HipsGen

• Some preprocessing of data required (e.g. split into simple FITS)

• Intensity maps = counts/exposure using custom but simple code
• About 300,000 total images, 3 TB/data
• 2 months (including some reprocessing) using 2 VMs

• Add capabilities to SkyView to read HiPS locally and remotely.

• Add local and a few remote HiPS to SkyView queryable surveys (~40 
total image planes)
• Translate HiPS properties files to SkyView survey descriptions.



SkyView demo



Enable Visual Browsing of Archive 
Using AladinLite in Xamin
• Use HiPS generated for SkyView

• Create 3-color imagery using multiple filters in UVOT
• Enables browsing multiple filters simultaneously

• Look for appropriate HiPS generated elsewhere.

• Add AladinLite to Xamin system



ADASS 2017 P145
Focus on general 
issues of 
integrating 
JavaScript libraries



Xamin demo



Issues with HiPS and MOC standards

Following notwithstanding, kudos to the HiPS and MOC designers for 
very useful standard.

• Audience for the standard are implementers.  Can we make it easier 
for them?

• Where did we run into problems?  Concentrate on a few points.

• More detailed comments in Word document also linked to talk.  
Includes purely editorial comments too.



Hiding HEALPix

Standards use external documents to define HEALPix

• Makes it harder for users who have to go elsewhere to understand 
HEALpix and original papers written with very different concerns than 
typical HiPS developer

• Easier if basic HEALPix transformations were documented internally –
could be appendix

• Allows for clearer definition of meaning (e.g., doc has to discuss 
NESTED and RING without any context).

• Allows for easier comparison of new HEALPix ordering (which is one 
way of viewing HiPS) to older ones



Tiling trouble

• Key problem!

• What is the internal pixel ordering within a tile in various supported 
formats?

• Can this be affected by the WCS in FITS?

• In practice tried a variety of different possibilities until we got one 
that worked with Aladin.



Table Tension

• Structure of HiPS tables very unclear.  Still don’t understand how this 
works.

• Do we repeat rows in deeper tiles?  Standard suggests not but 
presume it must?



Advice acrimony

• HiPS is product not process.  

• Describe the product don’t prescribe how users build it, i.e., 
statements about how users generate deepest tiles or go from high to 
low order tiles.



More broadly for all VO Standards

• Try to be self-contained.

• Be complete – implementer will not have background of writer
• Complete worked examples showing details.  Much easier to follow examples 

than prescriptions.

• Stay in scope
• Clearly identify advisory statements and include them only when they will 

help implementer.  

HiPS and MOC are great but we can strive to make IVOA standards 
clearer and more useful.



Summary

• HEASARC has successfully implemented HiPS standard and generated 
HiPS – with many thanks to CDS and Hipsgen tools.

• HiPS and MOC standards are nice but could be even better






