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GES Science Archive: Data Flow
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GES Science Archive

What is a Science Archive?

• Not a simple repository of dumped data output from a survey 

• Data in a science archive should be: 

• Well described / documented 

• Versioned 

• Persistent 

• Linked both internally and externally 

• Interactive and easily queried
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GES Science Archive

Where is the GES Science Archive?

http://ges.roe.ac.uk
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GES Science Archive: Data Access

• Access is only granted to consortium members at present (eventually - 
after the final data release we’ll open the archive to the wider public) 

• Authorisation / authentication is distributed amongst community 
contacts: one per institution
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Data Model Diagram Crib Sheet

http://ges.roe.ac.uk
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Data Model Diagram Crib Sheet

http://ges.roe.ac.uk
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Main Data Model

http://ges.roe.ac.uk



9

Schema Browser

http://ges.roe.ac.uk
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Default Values

http://ges.roe.ac.uk

• Our database defines a different set of default values to those found 
in the homogenised FITS files we receive 

• This is to make the business of querying the archive with freeform 
SQL queries simpler as defaults can be easily excluded in typical 
range queries 

• Most table include a row that consists only of default values to aid 
queries that join tables on keys that may contain default values

bigint -99999999 float/real -9.999995e+08

int -99999999 datetime 9999-12-31

smallint -9999 varchar(<4) ---

tinyint 0 varchar(>3) NONE
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SQL Cookbook

• Access to the data in the database is through freeform SQL queries, 
which gives you a lot of control and power, but can appear daunting 
at first. 

• The SQL Cookbook is designed to hand-hold users through their first 
queries of the archive as well as providing more advanced examples
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Query Interface
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Query Results
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Adding FeH as 3rd dimension
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Downloading the Spectra
Queries that include a 

“fileName” column (from 
SpectrumGroup or SpecFrame) 

return links to download the 
spectrum files in the HTML table 

of results

For downloading lots of spectra at 
once: see Workshop example



Metadata from 
ManySpec files

SingleSpec file link
FIBINFO & 
VELCLASS 
table data

INPUTINFO 
table data
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Spectra Types

• New for iDR2iDR3: SpectrumNightly table 
• Nightly stacks for each target (from INPUTINFO table in SingleSpec 

files). Individual measurements to follow… 

• May combine SpecFrame & Spectrum 
into single table in future, for now there 
is SpectrumAndFrame view for 
convenience. 

Use gesType to distinguish 
between GES observations and 

archival / benchmark spectra
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Analysis Tables

• The AstroAnalysis table hosts all the analyses of astrophysical 
parameters and abundances by the nodes and working groups. 

• One analysis row can represent the combined analysis of several 
spectrum files for a given target 

• Therefore it relates to Spectrum table via SpectrumGroup describing the 
group of spectra that form the analysis

• If the same set of spectra 
are analysed separately 
by different working 
groups or nodes then they 
will share a specGroupID



View name WG nodeID isWgParams

RecommendedAstroAnalysis 15 1
• just the WG15 results

WgRecommendedAstroAnalysis 10-14 1
• WG10-14 recommended values

WpNaAstroAnalysis * > 1 1
• WG recommended parameters combined with node abundances

NpNaAstroAnalysis * > 1 0
• individual node values

SpectrumOutlierAnalysis 14
• just the WG14 flags

RecommendedOutlierAnalysis
• just the WG14 flags for the WG15 recommended results (together with flags 

values from WG15)
18

Analysis Tables
For convenience we have views of the AstroAnalysis table that just 
present particular slices of the complete data:
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Line List Tables

• Similarly the LineList table hosts all the atomic and molecular line 
data used in the astrophysical analysis of spectra and there are 
views to slice the data: 

• LineAtomNoHfs (ltype=3) - atomic line, no hyperfine splitting 
• LineAtomHfs (ltype=2) - atomic line with hyperfine splitting
• LineMol (ltype=1) - molecular lines
• LineMolAtomHfs (ltype=1 or 2)

• Line lists are released on a separate timetable to the spectra and 
astrophysical analyses: current version is version 4 

• Bibliographic references available via our Schema Browser
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Cross-matching with other surveys

• GES Targets are cross-matched to sources in other surveys that are 
also archived by WFAU. All neighbouring sources within 10”. 

• 2MASS - Two-micron All Sky Survey 
• SSA - Super Cosmos Science Archive (visible all sky digitised 

plate survey) 
• VHS - VISTA Hemisphere Survey (infrared digital VIRCAM survey) 

• Other surveys are available, without pre-calculated cross matches 
at present, but can be requested and may well appear in the iDR4 
release: 

• all VISTA surveys: VVV, VMC, VIKING, VIDEO 
• UKIDSS (though northern hemisphere only, so less useful) 
• VST visible digital OmegaCAM surveys: ATLAS, VPHAS 
• Local copies of: Sloan SDSS, GLIMPSE etc. all available
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Cross-matching example

Join Target with TargetXvhsSource on targetID:

SELECT GES.targetID, VHS.sourceID, VHS.jmksPnt
FROM Target AS GES, VHSDR1..vhsSource AS VHS, TargetXvhsSource 
WHERE masterObjID=GES.targetID AND slaveObjID=VHS.sourceID
AND distanceMins<0.1
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Cross-matching results

Can query on any combination of GES or VHS 
database parameters and retrieve all the results 
from all the surveys you are interested in (can 
even join more than 2 surveys at once). Not just 
the source catalogue can be queried but the 
whole archive: light-curves, proper motions etc.
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Current Status and the Future

• Database releases are persistent, so previous versions are always 
available: allows you to cite a database release in your publications 
and your future readers should also be able to retrieve the same 
results (you can even include your SQL queries to help them!) 

• Presently available: 
• iDR1 
• iDR2 
• iDR2iDR3 

• iDR4 is almost ready: just awaiting some final missing data 

• iDR5 should be released as soon as WG15 results are available in 
2016
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Workshop

Link to crib sheet: 

http://ges.roe.ac.uk/docs/ges2015_workshop_cribsheet.txt 

• First step: everyone log into http://ges.roe.ac.uk 

• Then navigate to the Freeform SQL Query page 

• Select the gesiDR2iDR3 database release 

Live Demo and work through hands-on examples 

Prerequisites: 
• We need an internet connection 
• GES Science Archive login credentials 
• Web browser + ideally either TOPCAT or 

Java Web Start 

http://ges.roe.ac.uk
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Workshop

SELECT COUNT(*) FROM Target

SELECT * FROM Target

SELECT TOP 10 * FROM Target

SELECT TOP 10 cName, RA, Dec, bMag FROM Target

SELECT TOP 10 cName, RA, Dec, bMag FROM Target
WHERE bMag > 18.0 AND bMag < 18.5

SELECT TOP 10 cName, RA, Dec, bMag FROM Target
WHERE bMag BETWEEN 18.0 AND 18.5
ORDER BY bMag

Let’s do some basic queries of the Target table to test everything is working 
and to find our feet with the web interface and SQL query language:

HINT: Check the Schema Browser
 for column details

33887

Default ascending order: DESC for descending order
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Workshop

SELECT * FROM Target WHERE cName = '11053303-7700120'

SELECT * FROM Target 
WHERE cName IN ('11034945-7700101', '11044460-7706240')

SELECT * FROM Target
WHERE ra BETWEEN 70 AND 80 AND dec BETWEEN -45 AND -30

SELECT * FROM Spectrum WHERE cName ='11053303-7700120'

SELECT cName, COUNT(cName) AS num_of_spectra
FROM Spectrum
WHERE cName IN ('11034945-7700101','11044460-7706240')
GROUP BY cName
ORDER BY cName

Retrieving information on a particular target:

How many spectra are there for a particular target?

Two each: UVES U/L CCD pair
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Workshop
Joining tables on their primary keys:
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Workshop

SELECT cName, rv, instrument, grating, fileName
FROM Spectrum, SpecFrame
WHERE cName IN ('11034945-7700101','11044460-7706240')
AND Spectrum.specFrameID=SpecFrame.specFrameID

Joining Spectrum to SpecFrame to retrieve ManySpec fileName and 
download link:

Joining RecommendedAstroAnalysis to SpectrumGroup (for SingleSpec 
fileName and download link) and Spectrum to obtain pipeline quantities:

SELECT TEff, A.FeH, S.FeH AS "FeH (Spectrum)", rv, snr, fileName
FROM RecommendedAstroAnalysis AS A, SpectrumGroup AS G, 
     Spectrum AS S
WHERE A.specGroupId = G.specGroupId
  AND G.specId = S.specId
  AND A.cName = '11053303-7700120'
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Workshop

Downloading lots of spectrum files at once:

SELECT dbo.fWgetCmd(fileName) 
FROM RecommendedAstroAnalysis A, SpectrumGroup G 
WHERE fieldName="NGC2264" AND A.specGroupID=G.specGroupID 
  AND fileName LIKE '%GES%'

Example, all SingleSpec spectra with WG15 recommended analyses from a 
particular cluster (select the Data Format ASCII FILE option before 
submitting query - uncompressed if you don’t have gzip):

>gunzip results1_13_12_38_10.csv.gz 
>bash results1_13_12_38_10.csv 

Assuming you have “wget” installed (and gzip: Macs automatically unpack 
the gz file) and bash or another suitable shell:

Don’t do this now!
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Workshop

SELECT cName, instrument, grating, 
CASE WHEN nDispElems<60000 THEN 'U' ELSE 'L' END AS "UVES CCD", 
spec.rv as "Target Average RV", 
sn.rv as "Nightly Average RV"

FROM Spectrum spec, SpectrumNightly sn, SpecFrame frame

WHERE spec.specID = sn.specID AND frame.specFrameID=spec.specFrameID 
  AND spec.rv > -1000 AND sn.rv > -1000

ORDER BY cName

Looking at the nightly spectra measurements:

example of using the CASE statement 
to produce conditional results
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Workshop

SELECT GES.targetID, VHS.sourceID, VHS.jmksPnt
FROM Target AS GES, VHSDR1..vhsSource AS VHS, TargetXvhsSource 
WHERE masterObjID=GES.targetID AND slaveObjID=VHS.sourceID
  AND distanceMins<0.1

Cross-linking GES with the VHS survey:

Finding the nearest matching source using the MIN function in a sub-
query:

SELECT GES.targetID, VHS.sourceID, VHS.jmksPnt
FROM Target AS GES, VHSDR1..vhsSource AS VHS, 
     TargetXvhsSource AS X 
WHERE masterObjID=GES.targetID AND slaveObjID=VHS.sourceID 
  AND distanceMins IN (SELECT MIN(distanceMins) FROM 
TargetXvhsSource WHERE masterObjID=X.masterObjID)
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Workshop

SELECT cName, wg, TEff, peculi
  FROM AstroAnalysis
 WHERE nodeID=1 AND specGroupID=879

SELECT cName, wg, nodeName, TEff, peculi
  FROM AstroAnalysis
WHERE specGroupID=879

Finding all analyses of particular group of spectra:

All working group recommended:

Including node results too:
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Workshop

Comparing analyses between multiple working groups with a self-join:

SELECT WG10.TEff AS 'WG10 TEff', WG12.TEff AS 'WG12.TEff', 
       WG10.peculi AS 'WG10.peculi', WG12.peculi as ‘WG12.peculi'

  FROM WgRecommendedAstroAnalysis AS WG10, 
       WgRecommendedAstroAnalysis AS WG12

 WHERE WG10.wg='WG10' AND WG12.wg='WG12' 
       AND WG10.specGroupID=WG12.specGroupID
       AND WG10.cName='17463553+0531076'
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Workshop

Looking for peculiar objects' spectra using LIKE:

WG14 dictionary reference: 
http://ges.roe.ac.uk/docs/outliers-classes-18062013.pdf

SELECT DISTINCT(WG14.specID), WG15.specGroupID, WG15.cName, WG15.Teff, 
       WG15.peculi AS 'wg15_peculi', WG14.peculi AS 'wg14_peculi', 
       WG14.fileName 

  FROM RecommendedAstroAnalysis AS WG15, SpectrumOutlierAnalysis AS WG14, 
       SpectrumGroup

 WHERE WG15.specGroupID=SpectrumGroup.specGroupID AND 
       WG14.specID=SpectrumGroup.specID AND 
       WG15.peculi LIKE '%2%c%' AND WG14.peculi LIKE '%2%a%' AND 
       WG14.fileName LIKE '%ges%' AND WG15.TEff > 0

ORDER BY WG15.specGroupID
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Workshop

Retrieving ManySpec file name for multiple analyses:

SELECT A.specGroupID, A.cName, TEff, peculi, G.specID, ManySpec.fileName 
  FROM RecommendedAstroAnalysis A, SpectrumGroup G, Spectrum S, 
       SpecFrame ManySpec 
 WHERE A.specGroupID=G.specGroupID AND G.specID=S.specID AND 
       S.specFrameID=ManySpec.specFrameID AND 
       A.specGroupID BETWEEN 364 AND 373

Analysis of 18035684-3002449 with unique ID 364 refers to spectra files that are not in 
the archive at present. The presence of a default row in each table means this query can 
still join all the tables and return results for every row, just providing defaults where 
entries are missing (this query is much more complex if we used null values)
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Workshop

TOPCAT Plotting (HR Diagram example):

SELECT TEff, logG, FeH, fieldName
FROM RecommendedAstroAnalysis
WHERE TEff > 0 AND logG > 0 AND FeH > -10

Select the Data Format FITS FILE option before submitting query, then 
on the results page just select “Launch file in Topcat” [if you have “Java 
Web Start” try it - it may work!], else, if you have a manual TOPCAT 
install, select “Download Results File” and open that file in TOPCAT:

Select “Plane Plot” in TOPCAT and Shift-Click 
to drag a selection to reduce plot range
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Workshop

TOPCAT Plotting (HR Diagram example):

Including FeH as a colour gradient 
on the HR diagram:

Select all rows 
from the same 
cluster, then 
select “define 
new subset”.

Select Table Browser, Right-Click FILENAME column to sort it.
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Workshop

TOPCAT Plotting (HR Diagram example):
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Workshop

Links:
• Archive Website:  

• http://ges.roe.ac.uk 

• Crib sheet:  
• http://ges.roe.ac.uk/docs/ges2015_workshop_cribsheet.txt 

• This presentation:  
• http://ges.roe.ac.uk/docs/GES2015.pdf

ges-support@roe.ac.uk

Support e-mail address, please send any queries here:


