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Presentation Outline

● Getting Data
● Creating PSQL Tables
● Wondering About Space



Data Source: NASA Exoplanet Archive



wget the data

// get exoplanet data as txt with column descriptions

wget "http://exoplanetarchive.ipac.caltech.edu/cgi-bin/nstedAPI/nph-

nstedAPI?table=exoplanets&select=pl_hostname,pl_discmethod,pl_pnum,

pl_name,pl_eqt,pl_trandep,pl_trandur,pl_ratror,pl_orbper,pl_masse,

pl_rade,ra,dec,pl_facility,pl_telescope,pl_status,pl_disc,pl_locale,

pl_mnum,pl_pelink,pl_edelink,st_rah,st_plx,st_pm,st_radv,st_spstr,

st_logg,st_lum,st_dens,st_age,st_vsini,&order=dec&format=ascii" -O 

"planets.txt"

// get exoplanet data as csv

...repeat wget with format as csv instead of ascii



Data Source: NinePlanets.org



Data Tables Created

● Exoplanets
● Stars
● Endoplanets
● Telescopes
● Facilities

\COPY temp_exoplanets 

FROM 'data/exoplanets.

csv' DELIMITER ',' CSV 

HEADER;



CREATE TABLE temp_exoplanets (

    pl_hostname TEXT,    /* Planet Host Star Name    */

    pl_discmethod TEXT,    /* Method of Discovery     */

    pl_pnum INTEGER,    /* Number of Planets in System     */

    pl_name VARCHAR(30),    /* Planet Common Name    */

    pl_eqt INTEGER,    /* Planet Equilibrium Temperature Value [K]    */

    pl_trandep DECIMAL,    /* Planet Transit Depth Value [percentage]    */

    pl_trandur DECIMAL,    /* Planet Transit Duration Value [days]    */

    pl_ratror DECIMAL,    /* Ratio of Planet to Stellar Radius Value    */

    pl_orbper DECIMAL,    /* Planet Orbital Period [Days]    */

    pl_masse DECIMAL,    /* Planet Mass Value [Earth mass]    */

    pl_rade DECIMAL,    /* Planet Radius Value [Earth radii]    */

    ra DECIMAL,    /* ra [degrees]    */

    dec DECIMAL,    /* Dec Value [degrees]    */

    pl_facility TEXT,    /* Discovery Facility    */

    pl_telescope TEXT,    /* Discovery Telescope    */

    pl_status INTEGER,    /* Status (1 = announced, 2 = submitted, 3 = accepted, 0 = retracted    */

    pl_disc INTEGER,    /* Year of Discovery    */

    pl_locale TEXT,    /* Discovery Locale    */

    pl_mnum INTEGER,    /* Number of Moon around Planet    */

    pl_pelink TEXT,    /* Link to Extrasolar Planets Encyclopaedia Web Site    */

    pl_edelink TEXT,    /* Link to Exoplanet Data Explorer Web Site    */

    st_rah DECIMAL,    /* RA Value [decimal hrs]    */

    st_plx DECIMAL,    /* Parallax Value [mas]    */

    st_pm DECIMAL,    /* Stellar Total Proper Motion Value [mas/yr]    */

    st_radv DECIMAL,    /* Stellar Radial Velocity Value [km/s]    */

    st_spstr TEXT,    /* Stellar Spectral Type Value    */

    st_logg DECIMAL,    /* Stellar Surface Gravity Value [log10(cm/s**2)]    */

    st_lum DECIMAL,    /* Stellar Luminosity Value [log(Solar)]    */

    st_dens DECIMAL,    /* Stellar Density Value [g/cm**3]    */

    st_age DECIMAL,    /* Stellar Age Value [Gyr]    */

    st_vsini DECIMAL    /* Stellar Vsin i Value [km/s]    */

);

\COPY temp_exoplanets FROM 'data/exoplanets.csv' DELIMITER ',' CSV HEADER;



Entity Relationship Diagrams (ERDs)
Original Data Format Normalized Data Format



Normalizing the Temporary Tables

CREATE TABLE stars (

     name TEXT,

     st_rah DECIMAL, /* RA Value [decimal hrs]   */

     st_plx DECIMAL, /* Parallax Value [mas] */

     st_pm DECIMAL, /* Total Proper Motion [mas/yr]   */

     st_radv DECIMAL, /* Stellar Radial Velocity [km/s] */

     st_spstr TEXT, /* Stellar Spectral Type */

     st_logg DECIMAL, /* Surface Gravity [log10(cm/s**2)] */

     st_lum DECIMAL, /* Luminosity Value [log(Solar)] */

     st_dens DECIMAL, /* Stellar Density Value [g/cm**3] */

     st_age DECIMAL,  /* Stellar Age Value [Gyr]  */

     st_vsini DECIMAL /* Stellar Vsin i Value [km/s]  */

);

INSERT INTO stars (SELECT DISTINCT

    pl_hostname,

    st_rah,

    st_plx,

    st_pm,

    st_radv,

    st_spstr,

    st_logg,

    st_lum,

    st_dens,

    st_age,

    st_vsini    

    FROM temp_exoplanets);

INSERT INTO stars (name, st_dens) VALUES ('Sun',1.41);



Wondering About Space
Analyzing the 

Data



What is like our Sun?

Spectral Type: G2SELECT name, st_rah, 

st_logg, st_dens, st_age

FROM stars

WHERE st_spstr='G2';



More General Search

SELECT name, st_rah, st_logg, 

st_dens, st_age, st_spstr

FROM stars

WHERE st_spstr LIKE '%G2%';



How many (identified) planets do G2 stars host?
csci403=> SELECT stars.name, count(*) 

FROM stars, exoplanets

WHERE st_spstr='G2' AND stars.

name=exoplanets.pl_hostname

GROUP BY stars.name;

name    | count

------------+-------

 WASP-95    | 1

 Kepler-452 | 1

 CoRoT-27   | 1

(3 rows)

csci403=> SELECT count(*) FROM endoplanets;

 count

-------

 9

(1 row)

csci403=> DELETE FROM endoplanets WHERE 

name LIKE '%Pluto%';

DELETE 1

csci403=> SELECT count(*) FROM endoplanets;

 count

-------

 8

(1 row)



Finding Planets Seems Hard

csci403=> SELECT stars.name, count(*) 

FROM stars, exoplanets

WHERE st_spstr LIKE '%G2%' AND stars.

name=exoplanets.pl_hostname

GROUP BY stars.name;

csci403=> SELECT AVG(sq.hosted_planets) 

FROM (...above query...) as sq;



Which star hosts the most planets?

SELECT stars.name, count(*) as 

planets

FROM stars, exoplanets WHERE 

stars.name=exoplanets.

pl_hostname

GROUP BY stars.name

ORDER BY planets DESC;



How many exoplanets were discovered
on Earth vs. in Space?

SELECT pl_locale, count(*)

FROM exoplanets

GROUP BY pl_locale;

 pl_locale | count

-----------+-------

 Ground  |   809

 Space  |  1096

(2 rows)



Which facilities have 
discovered
the most planets?
SELECT pl_facility, count(*) 

as planets

FROM exoplanets, facility

WHERE facility.name = 

exoplanets.pl_facility

GROUP BY pl_facility

ORDER BY planets DESC;



Planet Sizes (Max and Min Earth Radii)

csci403=> SELECT pl_name, 

pl_rade

FROM exoplanets

WHERE pl_rade=(

SELECT MAX(pl_rade) FROM 

exoplanets);

   pl_name   | pl_rade

-------------+---------

 HD 100546 b |  77.342

(1 row)

csci403=> SELECT pl_name, 

pl_rade

FROM exoplanets

WHERE pl_rade=(

SELECT MIN(pl_rade) FROM 

exoplanets);

   pl_name   | pl_rade

-------------+---------

 Kepler-37 b |   0.303

(1 row)


