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Overview

1 BackgroundSkyServe# CasJobs
BSome words on database usage

} SciServeproject
1 SciServer/Compute
BJupyter+ Docker

1 Demos:
BMara:Nway@ SciServer
BGhazaleh: cluster galaxy finder

1 Alpha features:
BFile system upgrades
BCollaboration + sharing (+teaching!)

» Data Provider Scenarios
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Sloan Digital Sky Survey

0The Cosmic Genome Projéct
1 Started in 1992, finished in 2008 (SBPI%S

} Data is public
B 2.5 Terapixelof images => pxof sky
B 10 TB of raw data => 100TB processed
B 0.5 TB catalogs => 35TB in the end

1 Database and spectrograph
built at JHUSkyServer

1 Currently at SDIY
1 Now all SDSS databases served from JHU
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SkyServer

1 Web application for accessing SDSS results
1+ Built in a few months in 2001

1 Goal Instant access to rich content

1 Idea bring the analysis to the data

1 Interactive access at t
+ Much of the scientific

ne core
orocess IS about data

‘BData collection, data cleaning, data archiving, data
organization, data publishing, mirroring, data
RAGUNRAOzOAZ2Y S REFEOGF |yl teé

SciServer 18nth Review, NSF, April 15, 2015
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s0ss Skyserver OR10

€ = C  skyserversdssd.org o ®=

SLOAN DIGITAL SKY SURVEY Ill
SkyServer brio =

Home Osta  Schems Education Astronomy  SOSS  ContatUs Downloxd  SteSearch  Help

DR10 Yooty SQL Search

' [his page sllows you to direcly submita SQL (Strctured Query Language) query to the SDSS database

» You can modify the default query as you wish, or cut and paste a query from the SDSS Sample

| P Qﬂenes page.

LL Please note: To be fair to other users, queries run from Skvselvef search tools are restricted In how long
and ro

[o— they can run and how much output they return, by timeouts limits. Please see the Query Limits
el page. To fun a uery that 1 not restrcted by a Smeout or umber o rows retured, please use the

Fovcus pisces: Caslobs batch query service. Cledr Quary
Get images
Scrolling sky ~~ This query does a table JOIN between the imaging (PhotoOby) and spectra
AR - (SpecObj) tables and includes the necessary columns in the SELECT o upload
= & the rcn\n to the SA) (Science Archive Server) for FITS file retrieval.
Ao Searc! P 10
e Object Explorer x Radial g dec,p.Up.0P1DAP,
Rectanguiar .rerun, DEATED, pfeld
« c skyserver.sdss3.org/dr10/en/tools/explore/summary.aspx?id=0x112d14c220880060&spec=0x2 8e84d919a006 & ® = f;?fi‘\‘mii‘.‘; .
FROM Pt bj AS p
Jol\ SpecObj AS s ON 5,bestobiid = p,objid
SDSS J131027.46+182617.4 .
- - Spectro Query DMKUAELN 0 AND 19.6
T 3o S iy AND g BETWEEN 0 AND 20
micE Croseld Submit Check Syntax Only? HTML XML  CSV . JSON  VOTabl FITS | Reset
uom yntax Only: . able
T SDSS Object ID Caslobs
Explore Home — .
GALAXY 1237668296598749280 b et
Dec lactic Coordinates (!,
Search = RA, < Salaclic o ¢.b) For an introduction to the Structured Query Language (SQL), please see the Searching for Data How-To
Decimal Sexagesimal 1 b tutorial. In particular, please read the Optimizing Queries section.
Imaging Summary 197.614486, 18.43817 13:10:27.46, +18:26:17.40 330.66079 { The inclusion of the Imaging and spectro columns for SAS upioad in your query (as In the default query on
FITS skyserver.sdss3.org/dr X this page) will ensure that when you press Submit, the appropriate button(s) are displayed on the query
. . " results page to allow you to upload the necessary information to the SAS to retrieve the FITS file data
m:’&:geg;:fz Imaging WARNING: This object's photometry may be unreliable. See the photometric « c skyserver.sdss3.org/dr10/en/tools/chart/list.aspx corresponding to your CAS query. The imaging columns needed for upioad to the SAS are run, rerun,

Neighbors ~ Flags DEBLEND_DEGENERATE PSF_FLUX_INTERP DEBLENDED_AT_EDGE
GalaxyZoo B~ BAD_MOVING_FIT BINNED1 INTERP COSMIC_RAY NODEBLEND CHILD BLE} t“
DR10

obj list page 1 page 2

1466095173023852 2657265679694063616 ||534863786490750976 (2184269790409943040 |533706001333905408
PhotoTag J092759.09+085242.4  (1J092759.224184202.8  (092759.25+0138218 _ (J092759.45+2619282  (0092759.7-002248.6
Frl:rer:: . |Home |Help [Chart [Navi |[Explore |
Photon] Magnitudes Use query to fill form
PhotoZ name,ra,dec
PhotozRF u g r i | 1466095173023852544,141.9
oloz 2657265679694063616,141.
16.52 14.95 14.00 13.32 534863786490750976,141.9¢
Cross-ID S 2184269790409943040,141.S
Magnitude uncertainties
Spec Summary T [2581808120858699776 |[1434564481966434304 [2183241747138635776 [21843723198692
FITS B arg =Ll el ‘ 1J092800+233229.6 J092800.05+363217 4 J092800.34+304533. J092800.39+2753 JUWZB[/D 58"![)15‘2 4
Plale 0.01 0.00 0.00 0.02
All Spectra
SpecObj
sppLines
galSpecLine ; P
alSpecindx Image mode Othe[ parentiD nChild extinction_r
ggalspp i MJD observations —
53500 PRIMARY 0 1237668206598749279 0 0.06 1
Fit Parameters 153486571 B 2183242022016542720 |2113480501170825216 [2185432249128740864 2903279904768
sppParams photoZ (KD-tree method) photoZ (RF method) Galaxy Zoo 1 md 1052600,6350140174 |[082000 02300213 - [2002001 106815108 [ 1092801 1640011541 |[ 1092601 200122140
StarformingPort 0.154 £ 0.0550 0.164 £ 0.1785 Uncertair . -
PassivePort
emissionLinesPort . PP Grid
peawseecos  Cross-identifications Show =
PCAWiscM11
FspsGrangaryDust | Optical Spectra SpecObjiD= 2947691243863304192 Interactive spect | Photometric objects
FSPSGranEarlyNoDust ‘Objects with spectra
FSPSGranWideDust
FSPSGranWideNoDust : Invert Image ; " .
: Adv: ed - 1639662917507115008 ||863689511144548352 1346660172197554176 13678448548407296 ||534872857461680128
- e Manssaastiey Spectrograph SD | Advancedoplions | | 0g20158+0400418 [J0928016+524052.9  (J092801.68+070737.6  J09280172+342437.9  |J092801.82+005820.4
IR Spec Summary 1 class Redshift (z) Re APOGEE Spectra
ApogesStar | GALAXY 0.012 SDSS Outines
— A —— 7
—j SDSS Bounding Boxes
SDSS Fields
SDSS Masks
SDSS Plates
5485025686874 112 |[2184375343526209536 0874739206144 [2184271439677384704 |(5226442585270648832
0°2801 53+321334.1 J092802.04+271531.9 vUQZBO? 17+304536.7 J092802.17+261050.4 1J092802.47+372636.1



http://skyserver.sdss.org/dr14/en/tools/explore/summary.aspx
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Result

1 Prototype in 21st Century data acCEu—ms
BDatabase centric computing
B1.55B web hits in 12 years
B271M external SQL queries
'B4,000,000 distinct users vs. 15,000 astronomers
B7,400 publications, 356,000 citations
BCKS SYSNHSYOS 2F UKS aLy
BCKS 42NI RQa Y2ad dzaSR | at
BCollaborative serveside analysis done by 7K

astronomers
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CAS Jobs

1 Asynchronous query workbench service

1 Lets users run unrestricted SQL gueries
against scientific catalog archives

1+ Users can save their results to a personal
database called MyDB before downloading
them

1 Lets users manage their query workloads,
results, and histories without causing network
overloads
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Query interface:

806 MyDB x

€« C skyserver.sdss3.org/Casjobs

f‘} SDSS Query / CasJobs

-

- - ® 00
Help Tools Query History MyDB Import Groups Output Profile Queues SkyServer  Logout Casjobs x

PMStar &~ c skyserver.sdss3.org/Casjobs/Submitjob.aspx

Notes | [ Sample | [Job | [Plot | [Download | | Publish | [Neighbors | [Renar

Contains ~21,157,643 rows (~2,069,208 kB) t‘} SDSS ()lICl'}‘ CasJobs
-

| Al selected... *
= Name Table Schema type [size] . ¥
267,540 13,592 Cap Help Tools Query History MyDB Import Groups Output Profile Queues SkyServer Logout
134 24 DBColumns objID night obsID =] brightSta:
4 16DBObjects bigint [8]  int [4] smallint [2] tinyint [1]  tinyint [1] COntext Table (optional) Task Name
0 0DBViewCols 3
3,501 1,104 Observation (DR10 % | [MyTable [My Query
33,782,162 3,303,448 PM —— P : _
20157643 2,069,208PMstar Notes Samples | | Recent | | Clear | [1s] Syntax | [ Plan | [ Quick | [ Submit

ConeSearchClient elect top 40 p.objid,p.ra,p.dec,p.u,p.g,p.r,p.i,p.z

photoobj p
join dbo.fgetnearbyobjeq(44.41, 5.99, 40) n on p.objid=n.objid
where p.g between 14 and 18

PMStar

Proper motion of a star (point source) in the Deep PM catalog.
Each SDSS DR? star that falls within the survey area, and within a giv:
SDSS objects in the magnitude range 16 < r < 23, while for the 1.3m <
limits are determined by the onset of saturation for stars, and the faint
limits. There Is a table entry for each SDSS object, whether or not it wa:
'match’ set to 0. Objects in our survey are matched to SDSS objects by
is found within an annulus, the nearest match is used.

name unit ucd enum description

objID Unique SDSS Identifier for
night MID number of the night
obsID Observation number.
cod CCD on which the object w
brightStar 1if objects falls In a maske g o,y c)
Multiplicity of matches bety
number of matching object objid ra dec u g r i z
match matching objects In this su 1237667228764668018 44.4251887464174 5.99796533218519 17.45296 16.15438 15.62593 15.41414 15.32727
fﬂlff‘::‘iﬁsr:i’::‘:: C‘j} 1237667228764668016 44.4136115331179 6.01166729833912 15.93901 14.92868 14.99346 14.86291 12.71118
1237667228764668020 44.3902630919155 5.97695081867117 16.96872 14.88728 13.86288 13.33199 12.91775
1237667228764668021 44.4400546420409 5.97533084978952 18.35162 16.20482 15.22672 14.71813 14.34378
1237667228764668022 44.4371469033969 5.98117747486914 19.06305 17.71112 17.12041 16.85705 16.74301
1237670016198443013 44.4085082530024 6.02169136812494 16.27055 15.73507 15.74194 15.6974 13.71063
1237670016198443017 44.4235465056448 6.0224376643852 16.90246 14.66859 13.60513 13.04366 12.63324
1237667228764668003 44.3721225178138 6.00777066389459 16.3297 14.95203 14.42902 16.75699 14.15577
1237667228764668019 44.4514249394326 5.9876249662911 15.91361 15.65941 15.36141 14.96405 13.73247
1237667228764668024 44.4465743657887 5.9847330396699 18.88211 16.72498 15.74462 15.21885 14.93993
1237667228764668244 44.4402786447451 5.95252910090616 16.85921 15.68296 15.02576 14.59115 14.3564
1237670016198443015 44.423185823296 6.02691535484237 16.87503 14.63161 13.5211 12.95495 12.57853
1237667228764667924 44.3467577913547 5.97438474657849 18.82665 16.70258 15.79071 15.4536 15.26757
1237AR7II7RTARARARTAIS 44 2492n4an4a<77 8 QR1RA24ARAANAKS 1R INKRA 14 3327 15 303IN7 14 Q11R4 14 R427R
ResuLts [Plot Save As | | HTML B DispLay [Query [Resulls Both

Contact



http://skyserver.sdss.org/CasJobs/SubmitJob.aspx
http://skyserver.sdss.org/CasJobs/SubmitJob.aspx
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Why use a relational database?

A Optimizes 1/0, generally slowest step in process
A Do not load all data in memory!

A encapsulation of data in terms of standard logical structure,
no need to know about internals of data storage

A standard query language (SQL) for remote filtering
A advanced query optimizers (indexes, clustering, parallelism)
A authenticated remote access for multiple concurrent users

Aforces one to think carefully about data structure
A speeds up path from science question to answer
Afacilitates communication (query code is cleaner)
A Simplest way to support remote filtering
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[ Millennium Simulations - X

& c 0O | @ gavo.mpa-garching.mpg.de/MyMillennium/ (O + o | S 0 % [+ ]
TR i P e aee NS T AR e A WA PO o S RS
i + : g g 2 -\' o A ) oy . ._i.' A 3 S . .'. l . . --___:'—1 o= L
0 = | i . i -l . '
" “Mirgo - Millennium Database = +.. " . : _
Documentation Welcome Gerard Lemson.
Streaming queries return unlimited number of rows in CSV format and are cancelled after 420 seconds.
CREDITS/Acknowledgments Browser queres return maximum of 1000 rows in HTML format and are cancelled after 30 seconds.
Registration There is a partial mirror of this database in Durham at http://galaxy-catalogue dur.ac.uk:8080/Millennium/.
The Durham database does not contain all the latest L-Galaxies models but does contain more recent GALFORM models.
News
FAQ
Public Databases
#-DGalaxies
# DHaloTrees Query (stream)
#-Guo2010a
E--Guol(] 13a Query (browser)
#-Henriques2012a
I'Henriques2015a
. B Tables
cones.Allsky_MO05_001
cones.Allsky_MO05_002
cones.MRscPlanckl_BC03_0ij
cones.MRscPlanckl_MO05_0ij
MRIIscPlanckl P
MRscPlanckl Maximum number of rows to return to the query form: |10 ¥
SFH_Times_MR
‘- SFH_Times_MRII
#-MField Demo queries: click a button and the query will show in the query window.
& Mill . II Holding the mouse over the button will give a short explanation of the goal of the query. These queries are described in some more detail on this
: | l-anr-uum page.
#-millimil
LT Mainly Halos: | H1 | [H2 | [H3 | [H4 | [H5 | [HF1] [HF2] [HF 3]
+#-MMSnapshots
# MPAGalaxies Mainly Galaxiess | G1 | | 62 | | 63| | 64 || 65| | 66 | |HG1| | HG2| | GF2|
[+ -MPAHaloTrees
#-MPAMocks
---Snapsh[)ts Metadata queries: The SQL statements under these buttons provide examples for querying and managing the state of a private database.

Holding the mouse over the button will give a short explanation of the goal of the statement.

Private (MyDB) Databases - -
“-AllskyMaps (r) ShowTables | | Show Views | | Show Columns | | Show Indexes | | MyDB Size | | MyDB Table Size

| rraateviews | | CranTakla | | Croote ndow |




