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Data base?

itemid orderid item ‘amount | customerid | name ' email

5 1 | Chair .EDD.DD 5 | Rosalyn Rivera | rosalyn@adatum.com
6 1 | Table - 200.00 | 6 | Jayne Sargent | jayne@contoso.com
7 1 | Lamp -123.12 | 7 | Dean Luong | dean@ contoso.com

U

' orderid customerid | date amount
1 4 11/1/17 523.12 | Column
2 3 11/15/17 32.99

Record —— 3 1 11/21/17 23.99

Arrangement of tables (many!), entries (many per table)

How do you get “intelligent” use of the data in the sense that you
use all data connected through some common datapoints or
flags?

How do you use the data “intelligent” if you want to search for as
many questions as people in the earth?



Basic instruction set for SQL
query

1. SELECT clause. Specifies the parameters you wish to
retrieve from DB.

(what you want to get!)

2. FROM clause. Specifies the database tables from where
you want to extract the data.

(from where you want to get it!)

3. WHERE clause. Specifies the limitations/constraints you
want to iImpose on the extracted data.

(Conditions imposed on the data itself)



Example 1

_ /(Obtains the unique objectID)
SELECT objID; | | |
_ (Obtains the field number, and coordinates)
Field, ra, dec 7

FROM PhOtOObj ___——w»(From the photometric data table)

WHERE run=1336 and field = 11

N

(Conditions that matches our criteria)

How do you know what are the entries of the
database tables?



Schema database
http://skyserver.sdss.org/drl4/en/help/browser/browser.aspx
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Schema Browser
The data in the database is contained in Tables, organized in columns and rows.

We have defined Views over the tables. These represent special subsets of the
original table.

Glossary
Algorithms

S hf

- Most of the tables also have one or more Indices defined on them to speed up
_ ns on them. Please see the Archive Intro Help page for more information
Tables on the types of indices.

Views

s i ly defined f nds. Usually," th fixed
revious efined sequence of commands. Usually." their names are prefix
Procedures P ¥ ¥ ¥ P s

for sp, like in fPhotoStatus or spGeiFiberList.

Functions and stored Procedures take a number of parameters, and execute a

Constants

Indices The table SDSSConstants contains most of the parameters relevant to the SDSS.

Their values can be displayed by clicking on the link in the left hand panel.

The table DataConstants contains most of the bit-flags and enumerated quantities

relevant to the SDSS. Their values " can be displayed by clicking on the link in the

left hand panel. There are several access functions to make ineterpretations and

the " back and forth conversions easier. They are displayed when you look” at the

individual enumerated fields." Click to start dragging "Inbox (35) - juancarlosmunozc@gmail.com - Gmail -

Tables = Views > Functions and procedures > Constants




Imposing no conditions to the query

SELECT ra, dec
FROM Galaxy

Take all RA and DEC coordinates for all galaxies
In the Galaxy VIEW



Rich syntax for SQL

(sometimes source of mistakes)

SELECT TOP 100 u,qg,r,1,z

FROM Galaxy
They all do the

SELECT TOP 100 u,qg,r,1,z
FROM Galaxy
WHERE r BETWEEN 0 AND 12

select top 100 u,qg,r,1,z v Case insensitive
v Various forms for execution

From Galax _
y of comparison

WHEre r<12 and r>0




Considering invalid flags-values

SELECT ra, dec, u, err_u
FROM PhotoObj
WHERE ra BETWEEN 180 AND 181
AND dec BETWEEN -0.5 AND 0.5
AND u BETWEEN -9999 AND 20.0
AND err_u BETWEEN -1000 AND 0.1

What is the meaning of this query?



Using data from two tables

SELECT S.psfl\/lag_g Note that now we have

an “alias” for each table
FROM Star s, Field f T

WHERE s.fieldID = f.fieldID —
and s.psfMag g < 20

And so we use it

and f.pspStatus = 2



What is the meaning of this query?

SELECT p.objID, f.field, g.run
FROM PhotoObj p, Field f, Segment g
WHERE f.fieldid = p.fieldid
and f.segmentid = g.segmentid

Data Is taken from
three different tables

\

Conditions are used to join them together



Or three tables!

Select plateX.plate, plateX.mjd, specObj.fiberID,
PhotoObj.modelMag_u, PhotoObj.modelMag_qg,
PhotoObj.modelMag_r, PhotoObj.modelMag_I, PhotoObj.modelMag_z,
PhotoODbj.ra, PhotoODbj.dec, specObj.z, PhotoObj.ObjID
from

photoODbj, specObj, plateX
where

specODbj.bestObjid = PhotoObj.ObjID

and plateX.platelD = specObij.platelD

and class = 'gso’

and specObj.zWarning =0

and specobj.z between 0.3 and 0.4



Outer joins

What if you are not rigorous about the data from the
query?

Non inclusive query — » use outer joins

Select P.objID, P.ra, P.dec, S.SpecObjld,S.ra, S.dec

From PhotoObj as P left outer join SpecObjAll as S on
P.objID = s.BestObjID

All data from P Is taken, missing data from s is filled
with NULL



Calling functions from the DB

select top 100 z, dered_u, dbo.fCosmoAbsMag(dered u, z,
DEFAULT,DEFAULT,DEFAULT,DEFAULT,DEFAULT)

from SpecPhoto
where z > 0 and zZWarning=0

Your SQL command was:

select top 100 z, dered u, dbo.fCosmoAbsMag(dered u, z, DEFAULT,DEFAULT,DEFAULT,DEFAULT,DEFAULT)
from SpecPhoto
where z > 0 and zwarning = @

Your query output (max 500,000 rows):

z dered u Columnl
0.5379699 (23.57166 |-18.8945730913955
0.4058664 (17.83873|-23.893199709389




runction fCosmoAbsMag

Returns the absolute magnitude of a galaxy at a particular redshift.

1. aparent magnitude of the object

* (@7 float: redshift

& @0OmegaM float: matter density. If set as DEFAULT, then 0.27891507

& @0Omegal float: dark energy density. If set as DEFALULT, then 0.721

* (@0OmegaR float: radiation density. If set as DEFAULT, then 8.493e-5

# (@omegal float: dark energy state equation. If set as DEFAULT, then -1

# (@h_0 float: (hubble constant[Km/s/MPc])/{ 100[Km/s/MPc]). If set as DEFAULT, then 0.701
Reference: http.//lambda.gsfc.nasa.gov/product'map'drd/pub_papers/fiveyear/cosmology
Mwmap_5yr_cosmo.pdf

#* returns AbsMag: absolute magnitude
gelect dbo.fCosmorbeMag(l17.5,0.1,.0.27891507,0.721,8.493e-5,-1,0.701} ;select
dho . fCosmorbeMag (17. 5, 0. 1, DEFAULT, DEFAULT ,, DEFAULT,, DEFAULT . DEFAULT)

return -20.8155123821697 and -20.8155123821697
see also fCosmoDistanceMaodulus

Input and output parameters
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Lets get the objects from the database at a given distance
from a point with coordinates RA and DEC

Select p.ObjID, p.ra, pdec p.u,p.g, p.r, pi, pz
From photoODbj p, dbo fGetNearbyObqu(14O 20 5) n
Where p.objlD = n.objID AND p.type =3

,,,/

dbo.fGetNearbyObjEq(140, 20, 5)

e

Radius (arcmin)

This function returns a table!
You can query it inside your query



-on Portal

Caslobs SciDrive SkyQuery Compute SkyServer Home

SCISQ rVer \\ Collaborative l » data-driven science

N 42\

i pon :!EI

Login
fyou have an existing CasJobs account and are using the Login Portal for the first time, please Register.

Register New Account

Reset Password Log in to an existing SciServer account.

User name
Suppor‘ta

Password

Documentation @
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Query History MyDB Import  Groups Output  Schema Browser Queues SkyServer

MyScratch Table

Syntax || Plan | Quick || 5




http://skyserver.sdss.org/dr9/en/help/howto/search/default.asp

2 SLOAN DIGITAL SKY SURVEY llI
Y
SkyServer Dre

Home Data =chema Education Astronomy Contact s Download Site Searc

SQL SQL Tutorial

Tutorial

e NMOTE: This is a step-by-step tutorial for those new to SQL. If you already know some SQL and want
}\ ot a more in-depth introduction to how SQL applies to SkyServer, see Using SQL with SkyServer.

Another great way to learn SQL is to medify and submit queries that other people have already
written. To jump right in to modifying queries written by scientists, see the Sample SQL Querles.

Searching for Data: A Tutorial

Intraduction
2. A Simple
Query

Did you know that you can search through SkyServer's database for only the objects you are
interested in? For example, you might want to find all the bright blue galaxies for which we have
obtained spectra. Looking through all 14 millicn objects with the Navigation tool could take years. But
using the right search, you could find all the bright blue galaxies with spectra in seconds!

ractice

3. Common




I ™Mitga = Millenriium Datibase e & ki © = g s

O RN

Documentation Streaming queries return unlimited number of rows in CSV format and are cancelled after 30 seconds.

Browser queries return maximum of 1000 rows in HTML format and are cancelled after 30 seconds.
CREDITS/Acknowledgments

There is a partial mirror of this database in Durham at hitp:fgalaxy-catalogue durac.uk:B020/Millenniumy .
Registration The Durham database does not contain all the latest L-Galaxies models but does contain more recent GALFORM models.
News
FAQ
Databases

-millimil {context)

_ Query (stream) '

Query (browser)

Help

Gmm””l'o Maximum number of rows to return to the query form: | 10w

VIRTUAL OBESERVATORY

L . \
Holding the mouse over the button will give a short explanation of the goal of the query. These queries are described in some maore ¢







SELECT TOP 1000

g.run, f.field, p.objID

FROM photoODbj p, fieldf, segment g
WHERE f.fieldid= p.fieldid

and f.segmentid = g.segmentid
and f.psfwWidth r> 1.2

and p.colc >400.0




When using table valued functions, you
must do the joinexplicitly (rather than using
"="). To do this, we use the syntax

SELECT quantities

FROM tablel
JOIN table2 on tablel.quantity =table2.quantity

WHERE constraints
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