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CHAPTER 1

CentOS

CentOS ! & #:X M FEVER L (Community ENTerprise Operating System) K45, &
J& Redhat Enterprise Linux (RHEL) HUUAD %1%, #55 REEL AH [F A EEREFISC 24T,
RS ER G E L —. 5 CentOS KMAMARSILA Scientific Linux ? | Oracle

LinuxS%‘?O

PIBSHTHY CentOS 6.5 A, Lot/ i S/ IME L 3E— Linux,

1.1 4R

B EAT RSN, TR EPEL (Extra Packages for Enterprise Linux) R

rpm -ivh http://dl.fedoraproject.org/pub/epel/6/x86_64/epel-release-6-8.noarch.rpm

1.2 ZEERE

RGTER
yum -y update
FxrE
yum -y install openssh-clients vim gcc gcc-c++ gcc-gfortran git wget

redhat-1sb-core asciidoc xmlto make cmake autoconf unzip gdb bison
FFEFE

yum -y install zlib-devel.x86_64 libyaml-devel.x86_64 PyYAML.x86_64
libyaml.x86_64 perl-YAML.noarch libedit-devel libffi-devel readline-devel
! http://www.centos.org/ , B NAATEEE AL, BN http: //mirrors.163.com /centos/

2 http://scientificlinux.org/
3 http://linux.oracle.com/
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libxml2-devel libxslt-devel flex libicu-devel openssl-devel.x86_64
tk.x86_64 tix-devel.x86_64 tk-devel.x86_64 libcurl-devel.x86_64
expat-devel.x86_64 expat.x86_64 perl-Time* pam.x86_64 pam-devel.x86_64
pcre-devel .x86_64 pcre.x86_64 gd-devel

sqlite-devel.x86_64 sqlite.x86_64 bzip2-devel.x86_64 db4-devel.x86_64
ImageMagick-devel.x86_64 ncurses—-devel gdbm-devel

ELES Y

yum -y install octave-devel.x86_64 octave-image.x86_64 octave.x86_64 gsl-devel
gsl gnuplot cfitsio-devel.x86_64 cfitsio.x86_64 funtools.x86_64 wcslib.x86_64
wcstools.x86_64

1.3 RXRHERRE

1.3.1 Python

Python CentOS E{IA python HASE 2.6, NHIZEERHAT 2.7.6,

tar xjvf Python-2.7.6.tar.bz2
./configure --prefix=/usr/local --enable-shared

make && make install

1.3.2 CDSClient

TH %% Mac 08 ATLIERAEH brew 2023

wget -c http://cdsarc.u-strasbg.fr/ftp/pub/sw/cdsclient.tar.gz
tar xzvf cdsclient.tar.gz
./configure --prefix=/usr/local

make && make install

1.3.3 Funtools

TH=RE
wget -c https://www.cfa.harvard.edu/~john/funtools/
tar xzvf funtools.tar.gz

./configure --prefix=/usr/local

make && make install

6 Chapter 1. CentOS
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1.4 BiREE

PostgreSQL *
T

wget http://ftp.postgresql.org/pub/source/v9.3.2/postgresql-9.3.2.tar.gz
tar xzvf postgresql-9.3.2.tar.gz

RS \d:
IRIFRIE

./configure --prefix=/usr/local
make

make install

cd contrib

make

make install
24 pgsphere
THAEELI %G T #, : http: //code.china-vo.org/tn /astrodb2013 /pgsphere-1.1.1.tar.gz

tar xzvf pgsphere-1.1.1.tar.gz
make USE_PGXS=1 PG_CONFIG=/usr/local/bin/pg_config
make USE_PGXS=1 PG_CONFIG=/usr/local/bin/pg_config install

4 http://www.postgresql.org
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CHAPTER 2

Ubuntu

Ubuntu g S B ARFRATAYSE S Linux AZATHOR, TE L Ubuntu 13.10 BTN
Bt

EXES

sudo apt-get update
sudo apt-get upgrade

FEE
apt-get install gcc* build-essential gfortran
FEE

apt-get install python-dev bison libzip-dev bzip2
libgdbm-dev 1libgdbm3 libpcre3-dev libcurl4-openssl-dev
sqlite3d libxml2-dev

HEEXRXE

apt-get install libcfitsio3-dev funtools gnuplot libgslO-dev

libwcs4 libwcstools—-dev wcslib-dev
BIEE

apt-get install postgresql postgresql-contrib

postgresql-server-dev-all
Java

apt-get install openjdk-7-jdk
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CHAPTER 3

Mac OS

Mac OS F&3ERAT KA HZE TR K EREERSS, C R S edg iy, B E—R
P (R EEEREIET FreeBSD R 4%, Uil —1 Unix AR, Mac 08 RGETERMAZ
FAE S IZ . THANE—/ME Mac 08 T N Z22ERI AR KR T 5 B8

Mac 0S IRIE NBEMFH £/ Fink ' | Macports ? DA} Homebrew ® , & ENL

Homebrew .

3.1 £33 Xcode

FHF%%%“&%% Mac 0S [J App Store MK}, %% Xcode , WHESEHT , FT7T Xcode 4L 4>
PR RS TAEERE, N Xcode (U BEAISMIZH i cc, c++, git, make %5,

3.2 Homebrew

i

%3
ruby -e "$(curl -fsSL https://raw.github.com/mxcl/homebrew/go/install)"
LRGCHR TR A
brew update

Homebrew ZRINZCIERF I /42 /usr/local/Cellar/prog/versioin , LA CDSClient
], ELLERE 2 & /usT/local/Cellar/cdsclient/3.71 , PG HAT B TRE 7 & DAREE %
TN /usr/local/bin , AEBATEH P PATH 1Y, 7] LLE#AEar 217 . Homebrew LA
git FEITA HA LA

! http://www.finkproject.org/

2 http://www.macports.org/
3 http://brew.sh/

11
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= Homebrew JRAE T 2L 1T HORITIRI -, Homebrew-science * fEF}#
LGP/ S5:

/|

brew tap homebrew/science

brew update

3.2.1 vrew 5%

brew update # EHRRMA

brew upgrade # EHOERRONRM

brew install prog # %% prog #iF
brew search pattern # %% pattern %

3.2.2 LB HE

FEE

brew install wget
brew install gfortran

brew install python
HiRE
brew install postgresql

HESRXE

brew install gnuplot cfitsio cdsclient gsl

3.2.3 Hftt

Funtools

wget -c https://www.cfa.harvard.edu/~john/funtools/
tar xzvf funtools.tar.gz
./configure --prefix=/usr/local

make && make install

4 https://github.com/Homebrew/homebrew-science

12 Chapter 3. Mac 0OS
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CHAPTER 4

Python

QAT , Z2ELT python BRI G , T BB T E .
23 Distribute

wget -c https://pypi.python.org/packages/source/d/distribute/distribute-0.6.49.tar.gz
tar xzvf distribute-0.6.49.tar.gz
python setup.py install

R pip
wget -c https://raw.github.com/pypa/pip/master/contrib/get-pip.py
python get-pip.py

SERFIEE

pip install numpy

pip install scipy

pip install matplotlab
pip install pyfits

pip install astropy
pip install psycopg2
pip install pandas

pip install requests

pip install astroquery

%4 ipython

pip install
pip install

tornado

ipython

13
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CHAPTER 5

Aladin & Topcat

Aladin 1 Topcat 52 Java W HEER, W FRES AL Java 18/ TE R

5.1 Java

N JDK 2t
http://www.oracle.com/technetwork/java/javase/downloads/jdk7-downloads-1880260.html

o Cent0S HIF TEZRE RPM £,

o Ubuntu 7 ALIM#H apt-get %22 Javao

o Mac 0S JI/7 N4 dmg SCfF23E,

5.2 Aladin

Aladin /2 ¥k E AR RO AR SO OO A AT Y —33K VO B, SOfTHUA v7.5, TN AL
http://aladin.u-strasbg.fr/

¥ T Jar fU:http://aladin.u-strasbg.fr/java/nph-aladin.pl?frame=get&id=Aladin.jar
BFIBE1T
java —-jar Aladin.jar

Mac 0S A umf DAL dmg (AN

5.3 Topcat

Topcat +& Tool for OPerations on Catalogues And Tables E/‘Jéﬁg,%%—/l\iﬁﬁﬁ/‘]

TR B 5 o AT TR A B R R BT 5S4 Mark Taylor Tl I AR

15
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ET http://www.star.bristol.ac.uk/~mbt /topcat/ o
AL http://www.star.bristol.ac.uk /~mbt/topcat /#install
HE#F T Jar AU http://www.star.bristol.ac.uk/~mbt /topcat /topcat-full.jar
EFFIETT
java —jar topcat-full.jar

Mac 0S HFHATEAT 2 dmg (RSN

16 Chapter 5. Aladin & Topcat
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CHAPTER 6

S

RILEY:

ROCEHRM L B AE U FITS, 2Ezc #4247 VOTable,

6.1 FITS

FITS ;2GRS s =, mT AP I B R DEiEaE.

6.2 VOTable

6.2.1 &

VOTable &—7%f XML #fatk=0, TET A VO BAFMIRSSZ R, —Fg—7r=0k &
B (Repl @2 RICEZR, B R T Ira e Eda et ) o R XML 4F4AL2RE
FEo A AT AR T EANER R, 5 T BRI, B e it TN BRI TR E
TEERARR ALY, EEARRS Feh A taih E = H R R R L

VOTable s& IVOA #EH 5 —Mrifk, BT TRER N —L0RE (Hoan FITS) Mt s 5%t
SR B IR B T R &5 & TSR . —T7TH , VOTable 7 FHEE IR AESCHY B & 2 W DA
JE/INREAR N 5 8 4 5 IR NSRRI R RN DA B S B ERSE . 5298 VOTable 1
FITS gt ts A 2 AR I HTT, (B VOTable HE4KHK T Astroresl ( Hi CDS
TR ) Fiary R 20 HeiE 5 2 ( Extensible Scientific Interchange Language, XSIL, FH I B
TG R ) o S2b5 b RS MITE AN FITS 3k Z15 VOTable #4810 Fi% i1 —Fh
AR (BAE R TA VOTable REMEAR R AHTSOR T BRIS & TOE Ttz FITS 3£,

FEEHRFEFRN — N EIE (resource ) . VOTable A= AT DLSEEUAL & 2 N R 3L MR EE
(AEH s AN FESERRER P AR ZEL VO IRESIST— MR AN R e — R — B, FEAR
= HRRATEE VOTable (19304450, VOTable [—f G LU BT REF %, 2085 4F
MR Az H Y

19
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6.2.2 VOTable 325483 : #id

VOTable fY IE = H 78 H IVOA SCH4 E  (http:// www.ivoa.net/ Documents/ latest /
VOT.html ) A5 4Ed, BT B A28 T 1R SIS, 18 EFE VO H1 471
R FH o —/ VOTable SCRS I FAREHTELAE .

THBHTRERIR . A MERTTERIEA THA VOTable SCRY | A KR, Rt —41,
BEMNERZL (G SCIB 51) Bl B AN U8 ) o VOTable FRITETE SR H15 AT DA AR E IR 1)
VOTable TCZE4K ( FLU—4 <PARAM> JCEiE ] T—4 <RESOURCE> HIETTE),
SR R SR AR SR AL T T BRI RA (AN units (47 ) | format (#55X) B status
codes CIRAHD ) &) o

RIRA B R G A o vF— DR 55w DU A B A 1) 22 S B SRR (M 4521 (4
WA — ARG B EE SR R R BRI HE 0 2R A ), (& I — SR 55 T A 25
MRAVER I Z AN (BN —4 B R 5 S 55 wT LA — i B G b 200 21 9 e iR 2 A — 1
RESOURCE H/EN—RiR A1, A% EHE BT UIA3 2] 1 22 2 R 5 R A R e 3 S h—
).

BN FBERNEIBFITHIBAISNE A1 VOTable £ ] DU EHT EH LA IELES] , 285
P AR PRI T LA AR Frse U SR — S BB A R T — N R AR . TeE 25
TUER AT RE SO R S AL BRAN S i A 7o , IR, 55 PR 25 A A AN i fhy SRR [ A e 21
S AL

UCD ( &i— B H#ARFF, Unified Content Descriptor ) 7E3£51 ¢ LA : UCD 2y
TR —DIEREE T — D ME— AR X PR T AR A — R R A B
seE AR, A A OERFE BLE a A TEa 38 b 18 4 AR e TR i
B [EHHMTE RS ERRZ VOTable ABERS, UCD 4245 T XA BRES R T 73 LANS—10i%
HIFGIITTEE,

AT LIAF T VOTable SCRS PN ER, 5035 ARS8 SO b flim e U e, —14
VOTable f{] <DATA> JTZE AL

o #l XML FH{UALE VOTable #JEH L) <TABLEDATA> JUE N XML JTE,

o R T HERIBERE— MR e ROT P R T DA — <TABLEDATA> JtEEN—
I~ CDATA XML JTE, B fE—1 <BINARY> SRR A MefEEdE 5 <STREAM>
yIoE

o FITS Z##lR— ML S —1 <STREAM> JT%, HkE L—MREL FITS
TR FERR AR ST T 155 4T (access reference ) o HITTEIETT LAE R SCRY I —B 4505 7
—/4~ VOTable H1, A}, VOTable i 7 Hetf 4 A7 7] o

— AR AR TE AT AR IS 635 — 1> CDATA FRESEIESITTNE L— &I Gt
SEER RN 5 o B AT SR it kg = 603% gzip . base64 FZA (dynamic ) ( RS & — M
FEGEUR, gt HTTP PRy MIME L4t ) . CDATA FR&8EH LI &5 BIG5AlTs
% (image access references ) —i&EEA, Ka—> URL, JiA] B <R B —1ig 5, BGaE &
FRASHY , B i BT SEI o5 s A A ) o

AIFSAE I : XML & ASCIT i A& =00ry , al DU EHIAE AN A R G AERS | e = i HES Iy DA

20 Chapter 6. X3ZE(#E
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N I B = IR VOTable S REN E L —EH O BELLTMHLEH T 3521 2k
& CERRIETG R R S =T LR T (B S5H PEA HG U H AE T ATIRIE R £ CDATA
PR s S gL T AR AL ), EEREE T DU _EIR R (kG (5 FITS XFEAHSC
HUEAPLE o) o

BB AR SS , TR VOTable SVEHA MR EN L RHEARAE 2. Kl
R AT S 55 SO A T XAt R PR —/ NGB 730 AN, S8 & P AR A B T TR AR
S — SR N HEN% 3 VOTable A IEIRERsE. T FEM VOTable AHICH FIEK
PR FE AR, FOAFEAZE VOTable Hr AT M5 SRS AT I B PES0Rr . B RATE LS
VOTable [N Z IR HASE A VOTable AT &1 R 7 &0 RGP 0 A 4
P, FERHIR ISR S IR 26 ek P ™ oA o

6.2.3 VOTable 7R~

FEFATITIE VOTable #0401 2 8T, ANWE—BE VOTable WISLEILIES S FHIX N
/N VO 2RISR [ —BoA RN AR, Won H— 58— RESOURCE, B4
E—W8 (12 FIELDs ) [y ASCII 3£, /REEEE], JHid mkid o 1o #fg
HAabras (e PARAM F FIELD ) 18 CEAAHELE S (BXIFAEE N EdR AR 5 . fE—2
TEBUT, W R IR SS ZRIUTT , 7E5R (0] A5 S s BR A JE I (R A BT A
JEMEAIF AT A A ARSI ) -

<?xml version="1.0"7>
<VOTABLE version="1.1"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance”
xsi:noNamespaceSchemaLocation="http://www.ivoa.net/xml/V0OTable/v1.1">
<C00SYS ID="J2000" equinox="J2000." epoch="J2000."
system="eq_FK5"/>
<RESOURCE name="myFavoriteGalaxies">
<TABLE name="results">
<DESCRIPTION>Velocities and Distance estimations</DESCRIPTION>
<PARAM name="Telescope" datatype="float"
ucd="phys.size;instr.tel" unit="m" value="3.6"/>
<FIELD name="RA" ucd="pos.eq.ra;meta.main" ref="J2000"
datatype="float" width="6" precision="2" unit="deg"/>
<FIELD name="Dec" ucd="pos.eq.dec;meta.main" ref="J2000"
datatype="float" width="6" precision="2" unit="deg"/>
<DATA>
<TABLEDATA>
<TR><TD>010.68</TD><TD>+41.27</TD></TR>
<TR><TD>287 .43</TD><TD>-63.85</TD></TR>
</TABLEDATA>
</DATA>
</TABLE>
</RESOURCE>

6.2. VOTable 21
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</VOTABLE>
gh4 VOTable #VEHI L FI, FA1EI—4 VOTable HH RFF 4L -
e VOTable = 70 + H—%41 TABLEs f45%[) TABLEDATA

o TTHIE = — &% PARAM + —%41 INFO + —Z%] DESCRIPTION + —%%1 LINK
+ —%%] FIELD + —%%] GROUP

« TABLE = FIELD %[ + TABLEDATA

« TABLEDATA = {7{{J74 5 (TR F3% )

o 1T = HI0HIF (TD #7%)

o BT = Hor (FRE TRKEEZ YA )

o BT = M 0 RS

N T BELH T i VOTable, NEFRAHEXANRBISIRRH , S A TT R TIHFRAMAN A

1. VOTable JGZ

K& XML SRR AT 2., 2 — S0 s 201 H - BB I — iRk FETT s 49,

VOTABLE 170 % 18 % i — P E# £ 1~ <DESCRIPTION>, <PARAM>, <INFO>

M <COOSYS> jt%E., FK, fENRMEROME D, —NERATUAE—PEEFEZ N
<RESOURCE> 0%,

2. RESOURCE JtZ

A HRK, — 4~ <RESOURCE> #ft/2&—Z1HH KCBEF . <RESOURCE> & LLUEH, 7]
PLALE HARN <RESOURCE> JGZ, X RMEEH N —1 <RESOURCE> [{JfH k1 —HERE
e L— A EE =B HREE o

—/~ <RESOURCE> JCZ A LLH name 50 id PIANEMEF— el 230 Wl DIERIR
N type="meta” , Frnik NP SRR, R ITE PR PEA RS EIE AR . B
&, <RESOURCE> JUZ [ LA & —A™ utype JEMERIX AN TR B R — LU AR (iX
AMEFEAE VOTable #E 1.1 BB EIREIA ) o

3. TABLE j0Z

—/ <TABLE> JCZEKILESWAEHE— <RESOURCE> 1, Al A& R 7T
=

DESCRIPTION - X% <RESOURCE> [yffiid LA

FIELD - fffiidZeHi—7

PARAM - —/VE40(H

GROUP - kA <FIELD> 5(# <PARAM> JUZIE B HCHE
o LINK - #8[mHAth (AN ) SCRY el i Fa 4t

XTI R T IR AT s FLEREURITIA TN R A R <DATA> R
%, <DATA> JUEAREMR LT name FT id DAL vef, ref 25 H /2 BIHEHRAL II— 421

22 Chapter 6. X3ZE(#E
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id, B HBLEE X <TABLE> S5#Z IR EAHFR R, XS 1 E— S0
ZIREE— R SEEEHHAE B 1 R

4. FIELD #1 PARAM JC%

—~ <FIELD> JUZEN—NEA—BH iR, ©n DL &— S A oe &,
<DESCRIPTION>, 8 [A] 4N AL s AR ) <LINK>, DLJ2 <VALUES> Jt%. <VALUES>
TR A LAUEE <MIN>/<MAX> Frogke C—MUETEE, 8¢5 FIH <OPTION> FIt%
EN—MEUEAFE, <FIELD> JTTEE e &

o WHMZIAT SRS [, WA CUCA B8 E—1 name 5 1D;

o [ERZER KN B/ RS

o [EHIEALT ((HFH IVOA F8EMIRNTE ) ;

o IXANEFFMER UCD 43255

o —/ utype HKFRFISMPEDRIHA ;

o /™ ref FISRAEE S RIZCRY R AAM— T2,

<PARAM> JTZEAM <FIELD> JjozMH7, AR EFE—EAUE, Ef <FIELD> HA7
HERIPEESE, BANERERA — M F W E R R 1% 250N E . <PARAM> JTZE T H
>k <RESOURCE> & X — 4 F%UE (L&l 280 RS NS4 EE ) . <PARAM> 1
DL 2 B B R S, U mT DATE R S P OB L= A UCD B &RESk

5. INFO 0%

—> <INFO> Je3 CRFE_LIHSLGIP L) f& <PARAM> HJ—/PMRFIE, E— ket
—/MERE (FIINARSS IR FARAS P TR ) , S e T A 685 name AT valueo

6. DATA 0z

<DATA> JUZETFE <TABLE> H/2E—f ([H2Z—1 <RESOURCE> RJfE&f &2
<TABLE> JGZ )., VOTable DL =Fh%ms =

TABLEDATA

— AR XML 22, il <TR> JU#E AT, 1l <TD> JTEE L HIT. Zday i B
WIS <FIELD> HgE —2L, RIS —7 iR I e 20 1 E A& = S BRoc H—4M
Ff2s XML FR&EFR (BIN“<TD/> 8 “<TD>< /TD>") .

FITS

—/> FITS e, WM extnum JEPESREE M43 R A — MRS o SkocitinliE
WAETCEIRE /3 <PARAM> fik.
BINARY

TG, BUEHAT T 9 ab . (410 base64 . gzip . dynamic, {# [ dynamic HFF2EAH
FRS5HaE MIME 288 )

FITS i1 BINARY #&=0A006 & — 1 <STREAM> JUE, #ill0 .

6.2. VOTable 23



RXEHERIE A 5%, Release 0.5

<TABLE>
<FIELD name=.../>
<DATA>
<FITS extnum="2">
<STREAM encoding="gzip"
href="ftp://my.nvo.org/myfile.fits.gz"/>
</FITS>
</DATA>
</TABLE>

7. GROUP TZ

<GROUP> 0% (K _LHRFIFZH ) 78 VOTable G 1.1 fRA#5IA, FXE L
<FIELD> fll <PARAM> TCEIETZE B HICHE,

6.2.4 7EER{FHiEEY VOTable

filt T —1> VOTable HIEFEXN BT A 18 S 1 & #5& KRB R, 498 T i3 5
XML f#tfras A RIS a7 Bz R AR B, BT EN VOTable IR TTZEIIA, ITE X
BTN BT 2, FFEEE A TR RTEE N, hiRal E—r i, ©
TR SAESR A FIu s . IR LG TR RRAE IERRAL B, BIFESEA T Eocdds , IFA—1
VOTable SRR LA AFIS IR «

foreach (RESOURCE element) {
foreach (TABLE within the RESOURCE) {
foreach (FIELD/PARAM element)
process the FIELD/PARAM and its attributes
foreach (TR in the TABLEDATA element)

foreach (TD in the row)

process the data in the cell

¥

HEE, XELNTZMT <GROUP> FfE ], [F IO A i WA T XML # )
<DATA> #43c AIIREFE H SR TT R I B IR G RIEICE A TR S/ 9732 2 [R5 & TR
Ci/a

astropy.io.votable ] LIMRUFIIH: VOTable M3 , 2 ML http://docs.astropy.org/en/

stable/io/votable/index.html

6.2.5 CSV

SRRSO, CSV LSS T B SRR S
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CHAPTER 7

Python

Python fERFAIHA_EHRN HBORZ , Python B M—XF 2 EE—MOKIES  1EE
AREHIEREA S, (HIe R 2 W LS S Fortran ,C SF5 A, 1B Python A& AL
R HARE] Python e THELMEREIR LT & o

7.1 NumPy

NumPy /& Python BIEIRKEAG, THEAL T AR BEL
o PUEER 2 AT ndarray

o HHERIEE TR

o FHME MRS E FFT FEHECE S

o JHFBAESE C . C++ Fortran S5CHESE A Python (1T 5.
&%

e http://www.numpy.org/

e http://www.scipy.org/

7.2 Pandas

pandas ST e 1 LB I — /S R AU RFEAL B A (L EIR I T R4S . pandas (A0S
%% DataFrame , BZUT R IHEF M data. frame , &—PHIAIFN ZHELLEH , SH TS
Pro ST EHRIZEEE Excel %,

pandas T35 FIEHS Z B R ER AL
o B NBTH (5CA O .CSV HTML , JSON . HDF5 . SQL .Excel.)
o GETHHHCIN BREL
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o JEHIREL
o ERL T Matplotlab [HZ: & R#L
e DataFrame

o Panel
s%
e http://pandas.pydata.org/
o fRRLFE https://github.com/pydata/pandas
o UMY http://pandas.pydata.org/pandas-docs/stable/

7.3 Astropy

Astropy Project f&uT i LUV — R ICE R AL EE Python T H , ‘©H 2 #/4pk:
astropy core package fil Affiliated Package, B &%/ OB E, & E—RYVLT HE,
H 2012 4F 6 H 19 HifEH 0.1 bk, BZELERAT T 6 MUK, HETHIEFTIUASE 0.3.00 ©
AL DXCAARYE R

— L6 48 5K o) iy

o Astropy Project http://www.astropy.org

o UL https://github.com/astropy/astropy

o TEZETCHY http://docs.astropy.org/en/stable/

7.3.1 &8

astropy &% TRKL 16 MxOL,

e astropy.constants KICFIYIHLH AL

e astropy.unit HATHE
 astropy.nddata N ZELHELE

e astropy.table FAEE
 astropy.time [A]TTH

e astropy.coordinates AEFRF

e astropy.wcs WCS

e astropy.io HIHIEE

e astropy.io.fits FITS {5, 1k pyfits A
e astropy.io.ascii RIS

e astropy.io.votable VOTable 35
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« astropy.io.misc HAf

o astropy.io.registry {Ffft
e astropy.cosmology F-H{
« astropy.stats ZiitHI%

e astropy.config fit’E

e astropy.utils T.H

7.4 IPython

IPython ' /& Python BlAEARIE TR MAL G, ER A ARTEICRE T —&, &
A HARGFZATH R AL T — PSR M= PR . 2 — M5 Python Shell,

IPython 257 F T — AR I RS . FELit= T, i LASEAZ tab 8 K11 B B4h
A TSRS F B notebook AE=CHS , ‘& B H RIS IS o

7.4.1 E

IPython [1J—2847175
o TAB HZ#b4
o EAAERIETHEEE FEIN_E—N RS (7)) #iaT DALE 2 S a0 — 2838 FE R

BARGL
wme 5t A

%quickref 7R ipython [HPLH S %
Ymagic TR BEAR G S IR SRS
%debug Debug
%hist s
%pdb ESH T B gt N
“%paste PATEIYINRF I Python (A%
Y%cpaste FIIF— RS AT LU T TR THY Python AURY
%reset i B o4 23 (B T AR 1/ 4
%run PATIIZR
%time P T—BACRS A ]
%who, %who_is, %whos | BNy as[A)E A
%xdel var fEE var AR &

matplotlab &K

$ ipython --pylab
Python 2.7.6 (default, Nov 14 2013, 17:13:40)

! http://ipython.org/

7.4. IPython 27


http://ipython.org/

RXEHERIE A 5%, Release 0.5

Type "copyright", "credits" or "license" for more information.

IPython 1.1.0 -- An enhanced Interactive Python.

? -> Introduction and overview of IPython's features.
hquickref -> Quick reference.

help -> Python's own help system.

object? -> Details about 'object', use 'object??' for extra details.

Using matplotlib backend: MacOSX
IERBASHH
IPython AJLLCSREE/NME TG S35 . 04T %logstart RITIHAGICSE HAE,

In [1]: %logstart

Activating auto-logging. Current session state plus future input saved.
Filename : ipython_log.py

Mode : rotate

Output logging : False

Raw input log : False

Timestamping : False

State : active

7.42 SRIERZEXE

IPython A] LFIERIEZR S Shell %25 254, #F IPython Shell T] LLiafT Shell iy 4 uiE

Ko
lemd
In [2]: !'1s -1 pdr.fits
-rw-r--r—— 1 hebl staff 168626880 12 8 10:50 pdr.fits
HXHNBEARGS
me btz
Icmd PUT cmd @y ﬂpi?
output = !cmd args | 4T cmd ,FPHf stdout fFA “outputH
%alias aname cmd N cmd X E A4 aname
%bookmark HFERE
%cd directory B T/EE
%pwd R A SETLEE 5
%dhist FTENE IR s
%env IR RGN &, DL dict #&=UER

28 Chapter 7. Python



KX HERIE A 5%, Release 0.5

7.4.3 IPython HTML Notebook

2011 4F, IPython JF & A AT & T —Fp3ET Web A28 B AT IRET, iX 2 IPython
Notebook, HF[E & —AH U0 A8 BxCi 5 T E., AN 2 BRI ZEA i —Fh B AR

o

IPython Notebook A —/&T JSON #&=1 . ipynb SCRY, A LURAAR /3 S=AHD i iS5 5K
FE A

IPython Notebook % A ARCE 5 — Notebook ft55 2%, F /7 7] LAELT Web FLii 5%
Notebook “FE#H T2 B2, 8= L ipynb SCRS

J& 81—~ IPython Notebook, fll_I1 --pylab=inline W] LLUKF7E 4 K 1045 S B 22 7R TE
notebook _F:

$ ipython notebook --pylab=inline

[NotebookApp] Using existing profile dir: u'/Users/hebl/.ipython/profile_default'
[NotebookApp] Using MathJax from CDN: http://cdn.mathjax.org/mathjax/latest/MathJax. j
[NotebookApp] Serving notebooks from local directory: /Users/hebl/astrondata
[NotebookApp] The IPython Notebook is running at: http://127.0.0.1:8888/
[NotebookApp] Use Control-C to stop this server and shut down all kernels (twice to s

ARGtz HEF T —A i

IPy IPython Dashbeard x

C i [4127.0.0.1:8888 s

IP[yl: Notebook

Notebooks Clusters

To import a notebook, drag the file onto the listing below or click here. Refresh New Notebook

f Users / hebl / astrondata /

Notebook list empty.

HriE— notebook, I N astrondata
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IPy IPython Dashboard x IPy astrondata x

C' fi [0 127.0.0.1:8888/51c92bc0-fe88-417f-8c31-c0c20c069df3

I P [yl: Note bOO k astrondata (autosaved)

File Edit View Insert Cell Kernel Help

B < A B+ 4 0 0 » B/ Ccode 4 Cell Toolbar: | None

In [ ]:

IPython Notebook [RiE#H#E

TR EAA

Shift-Enter | run cell

Ctrl-Enter | run cell in-place

Alt-Enter run cell, insert below

Ctrl-m x cut cell

Ctrl-m c copy cell

Ctrl-m v paste cell

Ctrl-m d delete cell

Ctrl-m z undo last cell deletion

Ctrl-m - split cell

Ctrl-m a insert cell above

Ctrl-m b insert cell below

Ctrl-m o toggle output

Ctrl-m O toggle output scroll

Ctrl-m 1 toggle line numbers

Ctrl-m s save notebook

Ctrl-m j move cell down

Ctrl-m k move cell up

Ctrl-m y code cell

Ctrl-m m markdown cell

Ctrl-m t raw cell

Ctrl-m 1-6 | heading 1-6 cell

Ctrl-m p select previous

Ctrl-m n select next

Ctrl-m i interrupt kernel

Ctrl-m . restart kernel

Ctrl-m h show keyboard shortcuts
EH

15 PDR S804

a»

30

Chapter 7. Python



KX HERIE A 5%, Release 0.5

In [1]: Aimport numpy as np
import pandas as pd
In [2]: pdr = pd.read esv('pdr.csv')
In [3]: pdr.head()
Out[37]:

<class 'pandas.core.frame.DataFrame'>

Int64Index: 5 entries, 0 to 4
Data columns (total 34 columns):

specid
designation
obsdate
1mjd
plate
spid
fiberid
ra

dec

snru
snrg
snrr
snri
snrz
objtype
class
subclass
magtype
magl
mag2
mag3
magd
mags
magé
mag7
tsource
fibertype
tfrom
tinfo

z

rv

z_err
elodierv
elodierv_err

dtypes: float64(20), int64(4), object(10)

5

L oW W owwwuwwumuuumumumumumnmgumemmemeLmemememememebmem o,

5

non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null

values
values
values
values
values
values
values
values
values
values
values
values
values
values
values
values
values
values
values
values
values
values
values
values
values
values
values
values
values
values
values
values
values
values

A LM pdr.designation XAEATKE ZUEE—F £ R, iX 2 DataFrame [ 41 £ 45
T — KA o

7.4.

IPython
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In [4]: pdr.designation

Outf4]: 0
1
2
3
4
5
6
7
B
9

10

11

12

13

14

717481
717482
717483
717484
717485
717486
717487
717488
717489
717490
717491
717492
717493
717494
717495
Hame :

J220716.38+000441.5
J220545.34-012035.0
J220800.83-003953.3
J220832.29+002951.0
J221403.28-005910.0
J221652.14+005312.8
J221552.14-002117.4
J220142.30-002458.6
J220652.19-010925.6
J220013.50+011220.2
J220709.56-012743.4
J221712.60-002502.8
J220503.88+000341.2
J221646.47-003917.8
J221008.08-005947.2

J154002.81+533151.6
J155453.81+521447.7
J155B831.11+515744.1
J153732.75+500623.1
J153350.85+515533.0
J155421.92+533647.7
J153004.81+511602.8
J154723.04+501823.7
J155248.64+5355918.7
J155356.46+522650.6
J154929.73+524542.2
J154036.77+533213.1
J154540.73+504021.0
J153012.70+520414.9
J155250.78+523536.9
designation, Length: 717496, dtype: object

Z:til—5K LAMOST Myeig |, B EE L 2 ik,

In [4]: plot file('spec-56258-HD094623N014708B01_sp07-120.fits")

T000

Flux

2000

1000

spec-06258-HD094623N014708B01_sp07-120.fits (pipeline v2.6.4)

M~

Hy ' MgIb H; [s11)
H, [ o1 [ Ca I

4000 5000 Go00 FO00 2000 9000
Wavelength (A)

LAMOST J095024.69+003438.7 (STAR - F5)

UTC Time = 2012-11-26 21:23:28.94 z = 0.00019G + 5.942e-05 (38.8 + 17.8 km/s}
FK5 Coordinate: RA = 147.60200° Dec = 0.57743° Mag(gribvih) = 13.02, 12.7, 12.58, 13.32, 12.83, 11.72, 11.43
Exposure Time = 1000 sec. (blue), 1000 sec. (red) SMNR{ugriz) = 13.6, 51.1, 76.9, 87.8, 58.3

2 £#), wang.leon@gmail.com , AXBLACHS L http://code.china-vo.org/training/astrodb-training2013/tree/

master/python/plot_ lamost.py
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CHAPTER 8

PostgreSQL

PostgreSQL ' & MIZ HITHEEUR RS, LA e PR ROTC- A B a5
MMV IR AR AR S AR, Anses ) SQL Al SCRs 2 AT Rl | IRl RE ez TA] L S+

AEH .

8.1 #IEHH

5 e 1B 5t HR
smallint int2 SRR (2 5797)
integer int, int4 RS HIE (4 7797)
bigint int8 A5 KHEIE (8 FF77)
smallserial serial? B PEAG R, (2 2270 )
serial serial4 HIEHEGE (4 F705)
bigserial serial8 HIE AT (8 575)
real float4 FRORS B AL (4 )
double precision float8 RURE FEF R4 (8 F71)
numeric [(p,s)] decimal [(p,s)] | H&E FEEEE
boolean bool WA (true/false)
character varying [(n)] varchar [(n)] | ZKFLFH

character [(n)] char [(n)] ERKFA
text AR
time [(p)] [without time zone] —RHE—IZ], Joif X
time [(p)] with time zomne timetz — R IRE—INZ, S I X
timestamp [(p)] [without time zone] H BARSR], ot X
timestamp [(p)] with time zone timestamptz HHH A, A5 B X

Continued on next page

! http://www.postgresql.org/
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Table 8.1 — continued from previous page

HHERE A& 15t EA

date HEH (year, month, day)
interval [fields] [(p)] REIE'S

bit [(n)] ER oY

bit varying [(n)] varbit AR eI

bytea TR

inet IPv4 B IPv6 253tk K R0
cidr IPv4 503 TPv6 W%t
macaddr MAC it

money [ e R 1R

path —ZH

point RAEFR

polygon EiEESubiZ

box P

line TR H 2

1seg 4Bt

circle I

tsquery AR

tsvector SRS IR

txid_snapshot

user-level transaction ID snapshot

uuid @ﬁﬁ é}ﬁ—‘ﬁwﬂﬁi
xml XML
json JSON

NUMERIC(p,s) p /&K, s A, IR RA —BARREZACHE 12, /N7 8, A&

NUMERIC(12,8) .

8.2 EAXRGE

8.2.1 initdb

initdb N—/NETHY POstgreSQL RGN — MU H R 451 . ik
initdb -D path [options]

path &ZUEZE H % , WAULR PostgreSQL s TH T, — /& postgres A5 aUR, AL
FEPAT BB A AT 2
$ chown postgres:postgres path

initdb 24— ERIAH templatel #HE A, TR OIEHT H9EUE ZE R BN LL temnplatel
AR
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8.2.2 psql

psql SEFEAHI— DAy ST R PR TR, T e — e =R TR, e AR
MR o

psql is the PostgreSQL interactive terminal.

Usage:
psql [OPTION]... [DBNAME [USERNAME]]

General options:

-c, ——command=COMMAND run only single command (SQL or internal) and exit
-d, —--dbname=DBNAME database name to connect to (default: "hebl")
-f, -—-file=FILENAME execute commands from file, then exit
-1, --list list available databases, then exit
-v, ——-set=, —--variable=NAME=VALUE
set psql variable NAME to VALUE
-V, —--version output version information, then exit
-X, --no-psqlrc do not read startup file (~/.psqlrc)
-1 ("one"), --single-transaction

execute as a single transaction (if non-interactive)

-7, ——help show this help, then exit

Input and output options:

-a, —--echo-all echo all input from script

-e, ——echo-queries echo commands sent to server

-E, —-—-echo-hidden display queries that internal commands generate
-L, --log-file=FILENAME send session log to file

-n, --no-readline disable enhanced command line editing (readline)

-0, —-output=FILENAME send query results to file (or |pipe)

-q, --quiet run quietly (no messages, only query output)
-s, —-single-step single-step mode (confirm each query)
-S, --single-line single-line mode (end of line terminates SQL command)

Output format options:

-A, --no-align unaligned table output mode
-F, —-—-field-separator=STRING
set field separator (default: "|")
-H, --html HTML table output mode
-P, --pset=VAR[=ARG] set printing option VAR to ARG (see \pset command)

-R, —--record-separator=STRING
set record separator (default: newline)

-t, —--tuples-only print rows only

8.2. EXGS 35
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-T, --table-attr=TEXT set HTML table tag attributes (e.g., width, border)

-x, —-expanded turn on expanded table output

-z, —-field-separator-zero

set field separator to zero byte

-0, --record-separator-zero

set record separator to zero byte

Connection options:

-h, --host=HOSTNAME database server host or socket directory (default: "local
-p, ——port=PORT database server port (default: "5432")

-U, --username=USERNAME database user name (default: "hebl")

-w, ——no-password never prompt for password

-W, --password force password prompt (should happen automatically)

For more information, type "\?" (for internal commands) or "\help" (for SQL

commands) from within psql, or consult the psql section in the PostgreSQL

documentation.

R TE:, DL user P EREEEE dbname

psql -U user dbname

AINSEL -U j93%, SO 2 S HIEA] shell HIH

IR IZAL
il 15 BA
-U user DA P SR
-h hostname | ZERERIFRE AL, ATELEIA , AT DU TP #ihik
-p port (G =y er I MpUE: S
~d dbname | T5EIEREIERE R A @ B R BN EHE AL user

-c command

{87 psql 44T command f§4>

-f filename | JEHGEESCH:, FHTEA AT SQL 1H4A], % AT < filename
-o filename | HithEFEESME, ST > filename

-H DL HTML &=k A 25 58

-A gy RS AT SR AR S5, ARSI HE K esv ST H

-F sep BB B B BN 1 esv BENAIRT DR ER 1,

-t ORI, A 514 g 15 R

-x IR

psql shell, #85 FEEZELUS  #EAN psql shell A&, AEIX MR, K71y s BT I

A SR\
General
\copyright show PostgreSQL usage and distribution terms
\g [FILE] or ; execute query (and send results to file or |[pipe)
\gset [PREFIX] execute query and store results in psql variables
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\h [NAME]

\q
\watch [SEC]

Query Buffer

\e [FILE] [LINE]

\ef [FUNCNAME [LINE]]
\p

\r

\s [FILE]

\w FILE

Input/Output

\copy ...

\echo [STRING]
\i FILE

\ir FILE

\o [FILE]
\gecho [STRING]

Informational

(options: S = show system objects, + =

\d [S+]

\d[S+] NAME
\da[S] [PATTERN]
\db[+] [PATTERN]
\dc [S+] [PATTERN]
\dC[+] [PATTERN]
\dd[S] [PATTERN]

\ddp [PATTERN]
\dD [S+] [PATTERN]
\det [+] [PATTERN]
\des[+] [PATTERN]
\deu[+] [PATTERN]
\dew[+] [PATTERN]
\df [antw] [S+] [PATRN]
\dF[+] [PATTERN]
\dFd[+] [PATTERN]
\dFp[+] [PATTERN]
\dFt[+] [PATTERN]
\dg[+] [PATTERN]
\di [S+] [PATTERN]
\dl

help on syntax of SQL commands, * for all commands
quit psql

execute query every SEC seconds

edit the query buffer (or file) with external editor
edit function definition with external editor

show the contents of the query buffer

reset (clear) the query buffer

display history or save it to file

write query buffer to file

perform SQL COPY with data stream to the client host
write string to standard output

execute commands from file

as \i, but relative to location of current script
send all query results to file or |pipe

write string to query output stream (see \o)

additional detail)

list tables, views, and sequences
describe table, view, sequence, or index
list aggregates

list tablespaces

list conversions

list casts

show object descriptions not displayed elsewhere
list default privileges

list domains

list foreign tables

list foreign servers

list user mappings

list foreign-data wrappers

list [only agg/mnormal/trigger/window] functions
list text search configurations

list text search dictionaries

list text search parsers

list text search templates

list roles

list indexes

list large objects, same as \lo_list

8.2.
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\dL[S+] [PATTERN]
\dm[S+] [PATTERN]
\dn[S+] [PATTERN]
\do[S] [PATTERN]
\dO[S+] [PATTERN]
\dp [PATTERN]

list procedural languages
list materialized views
list schemas

list operators

list collations

list table, view, and sequence access privileges

\drds [PATRN1 [PATRN2]] 1list per-database role settings

\ds[S+] [PATTERN]
\dt [S+] [PATTERN]
\dT [S+] [PATTERN]
\du[+] [PATTERN]
\dv [S+] [PATTERN]
\dE[S+] [PATTERN]
\dx[+] [PATTERN]
\dy [PATTERN]
\1[+] [PATTERN]
\sf [+] FUNCNAME

\z [PATTERN]

Formatting
\a
\C [STRING]
\f [STRING]
\H
\pset NAME [VALUE]

\t [on|off]
\T [STRINGI]
\x [on|off|auto]

Connection

list sequences

list tables

list data types

list roles

list views

list foreign tables

list extensions

list event triggers

list databases

show a function's definition

same as \dp

toggle between unaligned and aligned output mode

set table title, or unset if none

show or set field separator for unaligned query output
toggle HTML output mode (currently off)

set table output option

(NAME := {format|border|expanded|fieldsep|fieldsep_zero|foot
numericlocale|recordsep|recordsep_zerol|tuples_only|title|tab
show only rows (currently off)

set HTML <table> tag attributes, or unset if none

toggle expanded output (currently off)

\c[onnect] [DBNAME|- USER|- HOST|- PORT|-]

\encoding [ENCODING]
\password [USERNAME]

\conninfo

Operating System
\cd [DIR]
\setenv NAME [VALUE]
\timing [on|off]
\! [COMMAND]

connect to new database (currently "dri")
show or set client encoding
securely change the password for a user

display information about current connection

change the current working directory
set or unset environment variable
toggle timing of commands (currently off)

execute command in shell or start interactive shell

38

Chapter 8. PostgreSQL



RILEE AR1E VA5 &7, Release 0.5

Variables
\prompt [TEXT] NAME prompt user to set internal variable
\set [NAME [VALUE]] set internal variable, or list all if no parameters

\unset NAME unset (delete) internal variable

Large Objects

\lo_export LOBOID FILE

\lo_import FILE [COMMENT]

\lo_list

\lo_unlink LOBOID large object operations
A ERhERrNakAE
o \1[+] BIRITA ARSI ;
\dn [+] IR HHTEHRZEN] schema 515
\dt[+] schema. /N schema NAWEEIMNF|FK, TG schema [HHL T, #RIN public fx;
\d[+] schema.table '/~ schema.table [N,

\dv[+] schema.view T/ RIE schema.view FIFLEZERE 5
Z'_A E [+] ELCZFE& El/]/fiiwu\ ) ttﬁu [E[] ’J—:[JEH%%O

8.2.3 pg_dump

pg_dump T LUK A A, 4549 R B IFEE B S HE — 30T, BUA S HE] stdout
A EAER A B R 5 L R I — N30

pg_dump dumps a database as a text file or to other formats.

Usage:
pg_dump [OPTION]... [DBNAME]

General options:
-f, —-file=FILENAME output file or directory name
-F, —-—format=cldlt|p output file format (custom, directory, tar,

plain text (default))

-j, ——Jjobs=NUM use this many parallel jobs to dump

-v, —-verbose verbose mode

-V, —--version output version information, then exit

-Z, ——compress=0-9 compression level for compressed formats
--lock-wait-timeout=TIMEQOUT fail after waiting TIMEOUT for a table lock
-7, —~help show this help, then exit

Options controlling the output content:
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-a, ——data-only

-b, —--blobs
-c, ——clean
-C, --create

-E, --encoding=ENCODING
-n, --schema=SCHEMA
-N, --exclude-schema=SCHE

-0, ——-oids
-0, —--no-owner
-s, —-schema-only

-S, ——superuser=NAME

-t, ——table=TABLE

-T, —-—exclude-table=TABLE
-X, —-no-privileges
-—binary-upgrade
--column-inserts
--disable-dollar-quoting
--disable-triggers
-—exclude-table-data=TABL
-—inserts
--no-security-labels
--no-synchronized-snapsho
-—-no-tablespaces
--no-unlogged-table-data
-—quote-all-identifiers
--section=SECTION
-—-serializable-deferrable

—--use-set-session-authori

Connection options:
-d, --dbname=DBNAME
-h, --host=HOSTNAME
-p, ——port=PORT

-U, --username=NAME
-w, —-no-password
-W, --password

--role=ROLENAME

—EFURINERZALS psql M.

dump only the data, not the schema
include large objects in dump
clean (drop) database objects before recreating
include commands to create database in dump
dump the data in encoding ENCODING
dump the named schema(s) only
MA do NOT dump the named schema(s)
include OIDs in dump
skip restoration of object ownership in
plain-text format
dump only the schema, no data
superuser user name to use in plain-text format
dump the named table(s) only
do NOT dump the named table(s)
do not dump privileges (grant/revoke)
for use by upgrade utilities only
dump data as INSERT commands with column names
disable dollar quoting, use SQL standard quoting
disable triggers during data-only restore
E do NOT dump data for the named table(s)
dump data as INSERT commands, rather than COPY
do not dump security label assignments
ts do not use synchronized snapshots in parallel jobs
do not dump tablespace assignments
do not dump unlogged table data
quote all identifiers, even if not key words
dump named section (pre-data, data, or post-data)
wait until the dump can run without anomalies
zation
use SET SESSION AUTHORIZATION commands instead of
ALTER OWNER commands to set ownership

database to dump

database server host or socket directory

database server port number

connect as specified database user

never prompt for password

force password prompt (should happen automatically)
do SET ROLE before dump

40
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I 1% BH

-a NS &R, A HEH

-n schema | JUFHEAVE schema [NEHEFR
-0 RS AR A RUE R
-s NS BRSNS A

-t table NS EHEE table
-T table ANEH table
-x ANSHRPRE S

£

2 R, AT DA IR — N8I, tean:

-t tablel -t table2 -n schemal -n schema?2

EHHITER gz

pg_dump -U user database -n schema | gzip > out.sql.gz
SRR, AT LI S AR R R EEE  Bdn R R A o

pg_restore -U user database < out.sql

R S H T R 2R, 7T LM pg_dumpall 754,

8.3 SQL 5<%
SQL SRR FE

8.3.1 #{#EE DATABASE

BIRHIEE:

Command : CREATE DATABASE

Description: create a new database

Syntax:

CREATE DATABASE name

[ [ WITH ] [ OWNER [=] user_name ]

[ TEMPLATE [=] template ]
[ ENCODING [=] encoding ]
[ LC_COLLATE [=] 1lc_collate ]
[ LC_CTYPE [=] lc_ctype 1]
[ TABLESPACE [=] tablespace_name ]
[ CONNECTION LIMIT [=] connlimit ] 1]

SRR
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Command: ALTER DATABASE

Description: change a database

Syntax:

ALTER DATABASE name [ [ WITH ] option [ ... ] ]

where option can be:
CONNECTION LIMIT connlimit
ALTER DATABASE name RENAME TO new_name
ALTER DATABASE name OWNER TO new_owner
ALTER DATABASE name SET TABLESPACE new_tablespace

ALTER DATABASE name SET configuration_parameter { TO | = } { value | DEFAULT }
ALTER DATABASE name SET configuration_parameter FROM CURRENT

ALTER DATABASE name RESET configuration_parameter

ALTER DATABASE name RESET ALL

8.3.2 &, SCHEMA

Bla e AT DA 24, e DI —FIIE =0 H %, SQL X4 (2 ME L &3] 7
F&E ) F SRR XEBIREIE E R SR — R R A

BT A DA — bR R — R (3 VR PHI% ) -

schema.table

schema.view
PostgreSQL Hzlr=4 - HERAH— schema +& public , Kt

public.catalogue 2% [T catalogue

SR
Command : CREATE SCHEMA
Description: define a new schema
Syntax:
CREATE SCHEMA schema_name [ AUTHORIZATION user_name ] [ schema_element [ ... ] ]
CREATE SCHEMA AUTHORIZATION user_name [ schema_element [ ... ] ]

CREATE SCHEMA IF NOT EXISTS schema name [ AUTHORIZATION user_name ]
CREATE SCHEMA IF NOT EXISTS AUTHORIZATION user_name

g sk

Command : ALTER SCHEMA
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Description: change the definition of a schema
Syntax:

ALTER SCHEMA name RENAME TO new_name

ALTER SCHEMA name OWNER TO new_owner

8.3.3 & TABLE

PR AR R IT, I REH , S — R I T B

#k:

Command : CREATE TABLE

Description: define a new table

Syntax:

CREATE [ [ GLOBAL | LOCAL ] { TEMPORARY | TEMP } | UNLOGGED ] TABLE [ IF NOT EXISTS ]

{ column_name data_type [ COLLATE collation ] [ column_constraint [ ... ] ]

| table_constraint
| LIKE source_table [ like_option ... ] }
L, ... 1

1)

[ INHERITS ( parent_table [, ... 1 ) ]

[ WITH ( storage_parameter [= value] [, ... ] ) | WITH 0IDS | WITHOUT 0IDS ]

[ ON COMMIT { PRESERVE ROWS | DELETE ROWS | DROP } ]
[ TABLESPACE tablespace_name ]

CREATE [ [ GLOBAL | LOCAL ] { TEMPORARY | TEMP } | UNLOGGED ] TABLE [ IF NOT EXISTS ]

OF type_name [ (
{ column_name WITH OPTIONS [ column_constraint [ ... ] ]

| table_constraint }
[, ... 1]

) 1]

[ WITH ( storage_parameter [= value] [, ... ] ) | WITH OIDS | WITHOUT 0IDS ]

[ ON COMMIT { PRESERVE ROWS | DELETE ROWS | DROP } ]

[ TABLESPACE tablespace_name ]

where column_constraint is:

[ CONSTRAINT constraint name ]
{ NOT NULL |
NULL |
CHECK ( expression ) [ NO INHERIT ] |
DEFAULT default_expr |
UNIQUE index_parameters |
PRIMARY KEY index_parameters |
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REFERENCES reftable [ ( refcolumn ) ] [ MATCH FULL | MATCH PARTIAL | MATCH SIMPLE ]
[ ON DELETE action ] [ ON UPDATE action ] }
[ DEFERRABLE | NOT DEFERRABLE ] [ INITIALLY DEFERRED | INITIALLY IMMEDIATE ]

and table_constraint is:

[ CONSTRAINT constraint name ]
{ CHECK ( expression ) [ NO INHERIT ] |

UNIQUE ( column_name [, ... ] ) index_parameters |

PRIMARY KEY ( column_name [, ... ] ) index_parameters |

EXCLUDE [ USING index_method ] ( exclude_element WITH operator [, ... ] ) index_par
FOREIGN KEY ( column name [, ... ] ) REFERENCES reftable [ ( refcolumn [, ... ] ) ]

[ MATCH FULL | MATCH PARTIAL | MATCH SIMPLE ] [ ON DELETE action ] [ ON UPDATE ac
[ DEFERRABLE | NOT DEFERRABLE ] [ INITIALLY DEFERRED | INITIALLY IMMEDIATE ]

and like_option is:
{ INCLUDING | EXCLUDING } { DEFAULTS | CONSTRAINTS | INDEXES | STORAGE | COMMENTS | A
index_parameters in UNIQUE, PRIMARY KEY, and EXCLUDE constraints are:

[ WITH ( storage_parameter [= value] [, ... ] ) ]
[ USING INDEX TABLESPACE tablespace_name ]

exclude_element in an EXCLUDE constraint is:

{ column_name | ( expression ) } [ opclass ] [ ASC | DESC ] [ NULLS { FIRST | LAST }

Command : ALTER TABLE

Description: change the definition of a table

Syntax:
ALTER TABLE [ IF EXISTS ] [ ONLY ] name [ * ]
action [, ... ]

ALTER TABLE [ IF EXISTS ] [ ONLY ] name [ * ]
RENAME [ COLUMN ] column_name TO new_column_name
ALTER TABLE [ IF EXISTS ] [ ONLY ] name [ * ]
RENAME CONSTRAINT constraint_name TO new_constraint_name
ALTER TABLE [ IF EXISTS ] name
RENAME TO new_name
ALTER TABLE [ IF EXISTS ] name
SET SCHEMA new_schema
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where action is one of:

ADD [ COLUMN ] column_name data_type [ COLLATE collation ] [ column_constraint [
DROP [ COLUMN ] [ IF EXISTS ] column_name [ RESTRICT | CASCADE ]

ALTER [ COLUMN ] column_name [ SET DATA ] TYPE data_type [ COLLATE collation ] [
ALTER [ COLUMN ] column_name SET DEFAULT expression

ALTER [ COLUMN ] column_name DROP DEFAULT

ALTER [ COLUMN ] column_name { SET | DROP } NOT NULL

ALTER [ COLUMN ] column_name SET STATISTICS integer

ALTER [ COLUMN ] column_name SET ( attribute_option = value [, ... ] )

ALTER [ COLUMN ] column_name RESET ( attribute_option [, ... 1)

ALTER [ COLUMN ] column_name SET STORAGE { PLAIN | EXTERNAL | EXTENDED | MAIN }
ADD table_constraint [ NOT VALID ]

ADD table_constraint_using_index

VALIDATE CONSTRAINT constraint_name

DROP CONSTRAINT [ IF EXISTS ] constraint_name [ RESTRICT | CASCADE ]
DISABLE TRIGGER [ trigger_name | ALL | USER ]
ENABLE TRIGGER [ trigger_name | ALL | USER ]
ENABLE REPLICA TRIGGER trigger_name

ENABLE ALWAYS TRIGGER trigger_name

DISABLE RULE rewrite_rule_name

ENABLE RULE rewrite_rule_name

ENABLE REPLICA RULE rewrite_rule_name

ENABLE ALWAYS RULE rewrite_rule_name

CLUSTER ON index_name

SET WITHOUT CLUSTER

SET WITH 0IDS

SET WITHOUT OIDS

SET ( storage_parameter = value [, ... ] )
RESET ( storage_parameter [, ... ] )

INHERIT parent_table

NO INHERIT parent_table

OF type_name

NOT OF

OWNER TO new_owner

SET TABLESPACE new_tablespace

and table_constraint_using_index is:
[ CONSTRAINT constraint_name ]

{ UNIQUE | PRIMARY KEY } USING INDEX index_name
[ DEFERRABLE | NOT DEFERRABLE ] [ INITIALLY DEFERRED | INITIALLY IMMEDIATE ]
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BRI ] DA L — B2 o &4+, Hen =4 ( PRIMARY KEY ), #M# ( FOREIGN KEY ), Ffi
—& (UNIQUE ),Z%R ( CHECK ) &%, {H/2AF N TSR [H 8 B RS E T, B R L 45
1,885 S AR , e BN HRAIZR S o

8.3.4 #LE VIEW

I AE:
Command : CREATE VIEW
Description: define a new view
Syntax:
CREATE [ OR REPLACE ] [ TEMP | TEMPORARY ] [ RECURSIVE ] VIEW name [ ( column_name [,
[ WITH ( view_option_name [= view_option_value] [, ... 1 ) ]
AS query

—MoiF, Ak LAMOST PDR. (URUEERSHE , FE—A> view, A LA ERE SO 247

CREATE VIEW specFits AS
SELECT designation, planId, 1lmjd, spld,fiberld,

(planld::text || '/spec-'::text || 1lmjd || '-'::text || planId::text
[l '_sp'::text
|| to_char(spId::double precision, 'FMOO'::text) || '-'::text

|| to_char(fiberId::double precision, 'FMOOO'::text)
[l '.fits'::text) AS file

FROM catalogue;
HA VIEW HIZ5H:

sql> \d+ specFits

View "public.specfits"

Column | Type | Modifiers | Storage | Description
————————————— et
designation | character varying(30) | | extended |
planid | character varying(30) | | extended |
1mjd | integer | | plain |
spid | smallint | | plain |
fiberid | smallint [ | plain |
file | text | | extended |

View definition:

SELECT catalogue.designation,
catalogue.planid,
catalogue.lmjd,
catalogue.spid,

catalogue.fiberid,
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((((((((catalogue.planid::text || '/spec-'::text) || catalogue.lmjd)
[l '='::text)
|| catalogue.planid: :text)
[l '_sp'::text)
|l to_char(catalogue.spid::double precision, 'FMOO'::text))
[l '='::text)
|| to_char(catalogue.fiberid::double precision, 'FMOOO'::text))
[l '.fits'::text AS file

FROM catalogue;
sql> SELECT designation, file FROM specFits LIMIT 10;

designation | file

J031553.29+522639.
J032459.64+511215.
J031711.05+510142.
J030953.95+530028.
J031445.85+531551.
J030740.45+534510.
J030450.51+512832.
J031444.68+502315.
J032154.18+514025.
J031031.82+542218.
(10 rows)

MEERESR , BT ALEFA TS — kA SIS , SO R 2 it

| B87806_1/spec-55878-B87806_1_sp09-013.fits
| B87806_1/spec-55878-B87806_1_sp06-120.fits
| B87806_1/spec-55878-B87806_1_sp08-108.fits
| B87806_1/spec-55878-B87806_1_sp15-197.fits
| B87806_1/spec-55878-B87806_1_sp09-121.fits
| B87806_1/spec-55878-B87806_1_sp16-122.fits
| B87806_1/spec-55878-B87806_1_sp03-245.fits
| B87806_1/spec-55878-B87806_1_sp01-103.fits
| B87806_1/spec-55878-B87806_1_sp06-082.fits
| B87806_1/spec-55878-B87806_1_spll-144.fits

AN OO W o0 W o N

8.3.5 Z5| INDEX

ER— /N , B BT 1T, A TSGR PRI, ToRI A 21 XA, AH A2
FHOT T ERUCHE IR, RS [t SR EE, el DR B8 AR T R AR A, X
AHPAPAZAAT .

TEFBIRS | —BERH B-Tree ZH 45, ©REA AT DM A SLEMER , (X F23 Al AL bR
K, (RA,Dec) R— A, BB —A T4, IR E Yy — MRS e EE, X B
AL pgSphere [ GIST 7|,

R TTk:

Command : CREATE INDEX

Description: define a new index

Syntax:

CREATE [ UNIQUE ] INDEX [ CONCURRENTLY ] [ name ] ON table_name [ USING method ]
( { column_name | ( expression ) } [ COLLATE collation ] [ opclass ] [ ASC | DESC
[ WITH ( storage_parameter = value [, ... 1 ) 1]
[ TABLESPACE tablespace_name ]
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[ WHERE predicate ]
BN 1mjd -
CREATE index pdr_idx_lmjd ON catalogue (1mjd);
ZAEG[:

CREATE INDEX pdr_idx_spos ON catalogue USING GIST(spos(RA,Dec));

8.3.6 HIEENEH copy

Bfasp N, TCHAZLA csv SRS U I, HERE ] coPY f5 & THE R
gawk 'NR>1 {print}' pdr.csv | psql pdr
-c "COPY catalogue FROM STDIN USING DELIMITERS ',' NULL ''"
cat pdr.csv | psql pdr -c "COPY catalogue FROM STDIN WITH CSV HEADER"
HANEE COPY Fir A E LA -

Command : COPY

Description: copy data between a file and a table

Syntax:
COPY table_name [ ( column_name [, ...] ) ]
FROM { 'filename' | PROGRAM 'command' | STDIN }
[ [ WITH ] ( option [, ...] ) ]
COPY { table_name [ ( column_name [, ...] ) 1 | ( query ) %}
TO { 'filename' | PROGRAM 'command' | STDOUT }
[ [ WITH ] ( option [, ...]1 ) ]

where option can be one of:

FORMAT format_name

0IDS [ boolean 1]

FREEZE [ boolean ]

DELIMITER 'delimiter_character'

NULL 'null_string'

HEADER [ boolean ]

QUOTE 'quote_character'

ESCAPE 'escape_character'

FORCE_QUOTE { ( column_name [, ...]1 ) | * }
FORCE_NOT_NULL ( column_name [, ...] )
ENCODING 'encoding_name'

H T8 R B BRI, L ) coPY M NBRF2 (] STDIN Hil cat Fitf.
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8.3.7 #IFEHE SELECT

#2184 SELECT HI¥A:
Command : SELECT
Description: retrieve rows from a table or view
Syntax:
[ WITH [ RECURSIVE ] with_query [, ...] ]
SELECT [ ALL | DISTINCT [ ON ( expression [, ...] ) ] ]
* | expression [ [ AS ] output_name ] [, ...]
[ FROM from_item [, ...] ]
WHERE condition ]
GROUP BY expression [, ...] ]
HAVING condition [, ...] ]
WINDOW window_name AS ( window_definition ) [, ...] ]

{ UNION | INTERSECT | EXCEPT } [ ALL | DISTINCT ] select ]

ORDER BY expression [ ASC | DESC | USING operator ] [ NULLS { FIRST | LAST } ]
LIMIT { count | ALL } ]

OFFSET start [ ROW | ROWS ] ]

FETCH { FIRST | NEXT } [ count ] { ROW | ROWS } ONLY ]

FOR { UPDATE | NO KEY UPDATE | SHARE | KEY SHARE } [ OF table_name [, ...] ] [

(e IO e Y s IO s Y s O s Y s S s TN s B |

where from_item can be one of:

[ ONLY ] table name [ * ] [ [ AS ] alias [ ( column_alias [, ...] ) ] 1]

[ LATERAL ] ( select ) [ AS ] alias [ ( column_alias [, ...] ) ]

with_query_name [ [ AS ] alias [ ( column_alias [, ...] ) ] ]

[ LATERAL ] function_name ( [ argument [, ...] ] ) [ AS ] alias [ ( column_alias

[ LATERAL ] function_name ( [ argument [, ...] ] ) AS ( column_definition [, ...]
from_item [ NATURAL ] join_type from_item [ ON join_condition | USING ( join_colu

and with_query is:

with_query_name [ ( column_name [, ...] ) ] AS ( select | values | insert | updat

TABLE [ ONLY ] table_name [ * ]

8.3.8 #IEEFT UPDATE

Command : UPDATE

Description: update rows of a table
Syntax:

[ WITH [ RECURSIVE ] with_query [, ...] ]
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UPDATE [ ONLY ] table name [ * ] [ [ AS ] alias ]
SET { column_name = { expression | DEFAULT 1} |

...1 ) = ( { expression | DEFAULT } [, ...]1 ) } [,

( column_name [,
[ FROM from list ]
[ WHERE condition | WHERE CURRENT OF cursor_name ]
[ RETURNING * | output_expression [ [ AS ] output_name ] [, ...] ]

8.3.9 ##EMIE% DELETE

DELETE

Description: delete rows of a table

Command :

Syntax:
[ WITH [ RECURSIVE ] with_query [, ...] ]
DELETE FROM [ ONLY ] table_name [ * ] [ [ AS ] alias ]
[ USING using_list ]
[ WHERE condition | WHERE CURRENT OF cursor_name ]
[ RETURNING * | output_expression [ [ AS ] output_name ] [, ...] ]

8.4 pgAdmin

s GUI #2, pgAdmin3

ALAML Rt | FHE | G | HERE .
v U pdr % R e
v ® B8R (2) o arealscircle) hebl area of spherical circle
» & ANSI (information_sche <> areal(sbox) hebl area of a spherical box
» & PostgreSQL (pg_catalog > area(spaoly) hebl returns area of spherical polygon
5 Event Triggers (0) & axes(strans) hebl returns the axis of Euler angles of a transformation object
v 'r'& AR (1) < center(scircle) hebl center of spherical circle
¢ plpgsql < center(sellipse) hebl center of spherical ellipse
v &R < crcum(sbox) hebl circumference of spherical box
v public < circum(scircle) hebl circumference of spherical circle
0 ) < circumispoly) hebl returns circumference of spherical polygon
. > dist(scircle, scircle) hebl distance between two spherical circles
% 2.0 < dist(spoint, spoint) hebl distance between spherical points
@" FTSEEH (0) <% dist(spoint, scircle) hebl distance between spherical circle and spherical point
il FTsizsm (0) <> dist(scircle, spoint) hebl distance between spherical circle and spherical point
@ FTS434738 (0) 5 dtmjd(date) hebl
I FTS#E4g (0) <% fcircle(double precis... hebl
r D EH¥(332) “|% fobj(double precisio... hebl
% F51 (0 < g_sbox_compress(in... hebl
v B sama (1) <> g_sbox_consistent(i... hebl
v [ catalogue > g_sc?rcle_com:.nresst... hebl
N @ e (34) > g_scircle_consistent... hebl
b bd R (1)
> 3l (33) Ll
FLm (0
@ g (0)
B mammg O
v #HE (1)
v specfits
r Dxr @
b AR (1)
G phge (0

EERREENFERL-. =il.

0.09 &

50

Chapter 8. PostgreSQL



KX HERIE A 5%, Release 0.5

8.5 pgSphere

pgSphere ? J&—NERLAT PostgreSQL #fEZ ,'E N PostgreSQL #Hft 1 BRIEI A A K
%, %% pgSphere WA 1 5, pgSphere /& PostgreSQL H—M &, H C IHE 5.

pgSphere T DI
o BRI S AN
o QLS RIS HAR R R
o BRIIFAT:
o BRIIEEESEAZRS]
#EIL—1X#F pgSphere MIEEE
$ psql -U postgres database < pg_sphere.sql
AR BT ST, R )1 3 _E Y pg_sphere. sql 3Xff

8.5.1 ¥iREE

SQL type name spherical type

spoint point (position) BERTAIAEFR AL
strans Euler transformation

scircle circle BRA] 5

sline line ERIEIZER

sellipse ellipse

spoly polygon

spath path

sbox coordinate range ﬁﬁﬁﬁﬁéﬁﬁﬁiﬁﬂ

1. Bk HRE spoint

&3 spoint '(1ng, lat)'

spoint SEREE I —PEURSEM, ML AR, BOARALEINE . L2 0-2r, 261
VO -7 /2 ~ 7 /2, R, 7R DMS B HMS 152,

sql> SELECT spoint '(0.1,-0.2)"';

sql> SELECT spoint '( 10.1d, -904)';

sql> SELECT spoint '( 10d 12m 11.3s, -13d 14m)';
sql> SELECT spoint '( 23h 44m 10s, -1.4321 )';

2 http://pgsphere.projects.pgfoundry.org/
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2. kHEE scircle

&3 scircle '<(longitude, latitude), radius>'

3. TkEAERSEE sbox

T

#&38 sbox '(pos_sw, pos_ne)'

8.5.2 &L

1. iEIKE =
spoint(float8 1lng, float8 lat)
T NIV, AT A 5 1> SQL BREDREM] deg

CREATE OR REPLACE FUNCTION spos(FLOAT8, FLOAT8) RETURNS spoint AS $$
BEGIN
RETURN spoint(radians($1), radians($2));
END;
$$ LANGUAGE plpgsql IMMUTABLE;

fHH:

sql> SELECT spos(180,0);
spos

(3.14159265358979 , 0)
2. HIEKEE
scircle(spoint center, float8 radius)
SR LT, FATHR AT LAE SC—ME] deg (9RRAEL:

CREATE OR REPLACE FUNCTION fCircle(FLOAT8, FLOAT8, FLOAT8) RETURNS scircle AS $$
BEGIN
RETURN scircle(spoint(radians($1), radians($2)), radians($3));
END;

$$ LANGUAGE plpgsql IMMUTABLE;

52 Chapter 8. PostgreSQL



RILEE AR1E VA5 &7, Release 0.5

8.5.3 ZEFF

FEBRIE BN T —281 45, pgSphere 51 T —206L S RN 35 1 B4

BEERF WMRFEETERNEME,IRE true
d BRALLRN RS T

- BRI N A S A

i BRALL N G E eI
1~ BRI BN G ST
&& BRI G EA S

188 BRATEA N R B

Bz RZHI o fEsLIHEAS R INARR A/, .

sql> SELECT specId,planld,RA,Dec,class FROM catalogue
WHERE spos(RA,Dec) @ scircle '<(332.004,-0.664d), 0.2d>'

specid | planid | ra I dec | class
———————— e et S
105040 | F5902 | 332.00348000 | -0.66481000 | Unknown
105137 | F5902 | 332.14139000 | -0.70628000 | Unknown
105050 | F5902 | 331.94492000 | -0.80145000 | Unknown
105151 | F5902 | 331.95630000 | -0.47038000 | Unknown
105028 | F5902 | 331.89249000 | -0.61879000 | GALAXY
105156 | F5902 | 332.14185000 | -0.59118000 | Unknown
105041 | F5902 | 331.84024000 | -0.63403000 | Unknown
105163 | F5902 | 332.06512900 | -0.50408500 | STAR
105047 | F5902 | 331.82643300 | -0.75629600 | STAR
105168 | F5902 | 332.08339300 | -0.51841200 | STAR
105027 | F5902 | 331.90488400 | -0.70474700 | STAR
(11 rows)

8.5.4 IKMEREE

PHRERTA BB G IZ AT <> SIRIBINIVE o W LU s B, tn] U2 ERTA ],
AT O] o G SR ACAE RN, IR D 0,

sql> select (spoint '(332.14185d, -0.59118d)"
<-> scircle '<(332.00d,-0.664d), 0.2d>');

?column?

(1 row)

sql> select (spoint '(332.14185d, -0.591184)"
<-> scircle '<(332.00d,0.664d), 0.2d>');
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0.0185558100525635
(1 row)

sql> select degrees(spoint '(332.14185d, -0.59118d)"
<-> scircle '<(332.004,0.664d), 0.2d>') ;

degrees

1.06316960145832
(1 row)

8.5.5 Hhim#L

BRRSE:

long(spoint p)
lat(spoint p)

8.5.6 fEZ5

pgSphere (] GIST HKAEZRT|, A TEEN B-Tree o
CREATE INDEX pdr_idx_spos ON catalogue USING GIST(spos(RA,Dec))

BRI KGR e, &&, #, =, !'= FEBRFMNIITHEE. $#3THREENEE,
pgSphere I ANET , RMERIEZ ARG, (i — L8557 3k , T EASCBUARE H A
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CHAPTER 9

A

SRS AR FRATAT DA F— 2B A Unix/Linux 755K, LU cat .awk .sed .
wc \head .tail 5, HIUNA— LI RAIR , WS E SO NS H4E B2 RN LAMOST PDR A2
2 CSV U N BIHEAT SOAR SRR E , U472 pdr.csv o

9.1 EfiHIIR

9.1.1 10 5&FEMm

Shell PRS- HEU R A\ b Hi o
<sEHIN, > 2t

9.1.2 Hi&

I | S UG YE T, —am T LU, e i, A8 Shell FR5ET, —NE
W st — MR I R S A — MR IR, B TE R T VAR SRR, HER5 A
PR PN EP b if e

—AMBIF

cat pdr.csv | wc

9.2 EFNH

BHESCHE T cat \more  less
cat pdr.csv

EEET,BHIAN 10 17:head
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head -n 10 pdr.csv

TEET,HIAN 10 f7:tail

tail -n 10 pdr.csv

9.3 FHiEZ

Usage: gawk [POSIX or GNU style
Usage: gawk [POSIX or GNU style
POSIX options:

-f progfile

-F fs

-v var=val

Short options:

-d[file]
-D[file]

-e 'program-text'
-E file

)

-h

-1 includefile
-1 library

-L [fatal]

-n

-M

-N

-o[file]

-0

-plfilel

-P

-r

To report bugs, see node “Bugs'

section "Reporting Problems and

GNU long options:

GNU long options:

Jifi eSO FH IR 2 awk, awk FUZEACHIVA

options] -f progfile [--] file ...

[--]
(standard)

options]

-—-file=progfile
--field-separator=fs
--assign=var=val
(extensions)
--characters-as-bytes
--traditional
—--copyright
—-—dump-variables[=file]
--debug[=file]
--source='program-text'
--exec=file

--gen-pot

--help
—-—-include=includefile
--load=library
--lint[=fatall
--non-decimal-data
-—bignum
--use-lc-numeric
—--pretty-print[=filel
-—optimize
--profile[=file]
-—-posix

--re-interval
—--sandbox

--lint-old

--version

in “gawk.info', which is

Bugs' in the printed version.
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gawk is a pattern scanning and processing language.

By default it reads standard input and writes standard output.

Examples:
gawk '{ sum += $1 }; END { print sum }' file
gawk -F: '{ print $1 }' /etc/passwd

awk WE—LOPRIEL G

TE 15 A
FILENAME | /44
FNR MRS AIEREL
FS LRI, Bk
NF M TR FBEL
NR HHATH RS
0FS i B bR B
ORS By AT BRAE  BOA \n"
RS B AT BAE A "\n"
FE
fE awk FOTHARE, ZBEH $1, $2, $3, ..., $NF ZHK.

I awk ARBESCASCHR, BRI BT AR 2SR 8 TAB 3T csv UM, PR 02 HTiZ
ST, R B 2EL -F KRG m it . RBUREE 51, HCInBes 1 41,28 4 41

$ gawk -F ',' '{print $1,$4}' pdr.csv
specid 1mjd
104184 55859
102066 55859
105040 55859
104003 55859
107187 55859
113127 55859
106181 55859
110044 55859
102056 55859

awk TEFFHEE]

pattern { action }
pattern J2ibix, —Bo@ AW EE IENFAZ, N E—L286-1>Ki
BX lmjd 24 55875 BYIEREL, £ specld,lmjd,RA,Dec,class %75l

$ gawk -F, '$4==55875 {print $1,$4,$8,$9,$16}' pdr.csv
2415061 55875 31.38040000 59.29930000 STAR
2416046 55875 30.93040000 60.63240000 STAR
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2407073 55875 35.98220000 57.01460000 Unknown
2412135 55875 34.70110000 60.13990000 STAR
2409208 55875 34.51098640 59.03273430 Unknown
2408124 55875 35.30600000 57.58800000 STAR
2414159 55875 30.65200000 59.10650000 STAR
2412220 55875 37.04380000 59.72220000 STAR
2408174 55875 34.25460000 57.80990000 STAR
2407135 55875 36.75950000 57.20690000 STAR

BT LLE— A&, T LUE 24, 22 AT LU &k || SE s 5AT , Bl
BX lmjd 4 55875.H class 5 STAR Wi R%],EE specld,lmjd,RA,Dec,class %7l

$ gawk -F, '($4==55875) && ($16=="STAR") {print $1,$4,$8,$9,$16}' pdr.csv
2415061 55875 31.38040000 59.29930000 STAR
2416046 55875 30.93040000 60.63240000 STAR
2412135 55875 34.70110000 60.13990000 STAR
2408124 55875 35.30600000 57.58800000 STAR
2414159 55875 30.65200000 59.10650000 STAR
2412220 55875 37.04380000 59.72220000 STAR
2408174 55875 34.25460000 57.80990000 STAR
2407135 55875 36.75950000 57.20690000 STAR
2408190 55875 34.30710000 57.33340000 STAR
2406243 55875 35.80650000 57.75390000 STAR

IBA— % cut AT DIRBGIE 7B (A BT 5

cut -c list [file ...]
cut -f list [-s] [-d delim] [file ...]

ENSE 1.2.3.8.9 %I

$ cut -4, -f 1-3,8,9 pdr.csv

specid,designation,obsdate,ra,dec
104184,J220716.38+000441.5,2011-10-24,331.81827000,0.07820000
102066 ,J220545.34-012035.0,2011-10-24,331.43893000,-1.34306000
105040, J220800.83-003953.3,2011-10-24,332.00348000,-0.66481000
104003, J220832.29+002951.0,2011-10-24,332.13455000,0.49751000
107187,J221403.28-005910.0,2011-10-24,333.51370000,-0.98613000
113127,J221652.14+005312.8,2011-10-24,334.21729000,0.88689000
106181,J221552.14-002117.4,2011-10-24,333.96725000,-0.35486000
110044,J220142.30-002458.6,2011-10-24,330.42627000,-0.41628000
102056,J220652.19-010929.6,2011-10-24,331.71747000,-1.15823000

avk 27 Al DMHUR 2R A 2SS, than LAMOST Yeif iy S04 i L5 : spec-1mjd-
planld_spId_fiberId.fits ,fJ|4l spec-55859-F5902_sp11-147.fits o FAJHFEI pdr.csv
B U BB AN S
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$ head pdr.csv | gawk -F, 'NR>1 {printf("spec-%d-%s_sp%02d-%03d.fits\n", $4,$5,$6,$7)
spec-55859-F5902_sp04-184.fits
spec-55859-F5902_sp02-066.fits
spec-55859-F5902_sp05-040.fits
spec-55859-F5902_sp04-003.fits
spec-55859-F5902_sp07-187.fits
spec-55859-F5902_sp13-127.fits
spec-55859-F5902_sp06-181.fits
spec-55859-F5902_sp10-044.fits
spec-55859-F5902_sp02-056.fits

B F BRI IS A S B B IGN, AR ATE— LU e P N SIS 4, AT LA
awk FEfP ARSI B AT pdr. csv .

$ head -n 2 pdr.csv | gawk -F, '{print NF}'
34
34

pdr . csv PR FBIGE 34, AT MAT, ARATEURET 34, B HAT4L
$ gawk -F, '(NF != 34) {print NR, $0}' pdr.csv

Jok i, WG ITATT R B 34 QR H OIS , & AT, AT RY BN 2R, $0

R T,

0.4 X AER

SR et — SO R AL TR A ], FEANAESOAR i 3 — SRR 17, TR 2 HLA
BORELT BT CME R sed BEATSUARHY R e
sed script [-n] script [file ...]

sed [-n] [-e script] [file ...]

sed 's/origin/dest/g'
WXARK N B#H 9999.99

$ sed 's/\N/9999.99/g'
IR — D\ AR ESH g .

9.5 XHHHEF

HR AT 3BT 20N S T — 25, BA T ERGE A sort Ay & ARTERGX MR,
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Usage: sort [OPTION]... [FILE]...

Write sorted concatenation of all FILE(s) to standard output.

Mandatory arguments to long options are mandatory for short options too.

Ordering options:

-b, --ignore-leading-blanks ignore leading blanks

-d, --dictionary-order consider only blanks and alphanumeric characters
-f, --ignore-case fold lower case to upper case characters

-g, —-general-numeric-sort compare according to general numerical value

-i, --ignore-nonprinting consider only printable characters

-M, --month-sort compare (unknown) < “JAN' < ... < “DEC'

-n, ——numeric-sort compare according to string numerical value

-r, --reverse reverse the result of comparisons

Other options:

-c, ——check check whether input is sorted; do not sort

-k, --key=P0S1[,P0S2] start a key at POS1, end it at P0S2 (origin 1)

-m, —--merge merge already sorted files; do not sort

-0, —-output=FILE write result to FILE instead of standard output
-s, —-stable stabilize sort by disabling last-resort comparison
-S, ——buffer-size=SIZE use SIZE for main memory buffer

-t, ——field-separator=SEP wuse SEP instead of non-blank to blank transition

-T, --temporary-directory=DIR use DIR for temporaries, not $TMPDIR or /tmp;
multiple options specify multiple directories
-u, --unique with -c, check for strict ordering;
without -c, output only the first of an equal run
-z, —--zero-terminated end lines with O byte, not newline
--help display this help and exit

--version output version information and exit

POS is F[.C][OPTS], where F is the field number and C the character position
in the field. OPTS is one or more single-letter ordering options, which
override global ordering options for that key. If no key is given, use the

entire line as the key.

SIZE may be followed by the following multiplicative suffixes:
% 1% of memory, b 1, K 1024 (default), and so on for M, G, T, P, E, Z, Y.

With no FILE, or when FILE is -, read standard input.
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BOMBIL T, sort 2SR —SBHTHIY , 5 awk L BRASCHF B FRAHE 230,
csv SIFHREARE I IRAT o FATAR T — ISP : demo.csv

BRIAHE R BN HE 7 (0 (2 BRI CE AR Y, AR HE

$ sort -t, demo.csv

10914144 ,55899,GAC_045N28_B1,43.91125400,29.17345800,STAR
1110061,55862,M6203,43.76999500,27.94043700,STAR
11402191,55903,B90306,151.42129100,25.98998100,STAR
1315248,55863,B6302,339.62455500,31.70643000,STAR
13904007,55907,B90703,62.49372000,45.60019500, STAR
1510146,55863,GAC_105N29_B1,102.37585000,29.52028300,STAR
15409061,55910,B91005,166.20455300,28.16800900,STAR
15812186,55910,M31_007N34_B2,14.48237300,36.65349100,STAR
16211165,55911,GAC_082N27_B1,86.99437900,29.84934000,STAR
17516054,55914,GAC_04h29_B1,60.22097000,30.74489900,STAR
18213065,55915,F5591504,123.66046700,15.27538200,Unknown

BHEFIE 1 JIHEF 24 -0 R T T

$ sort -t, -n demo.csv
212082,55859,F5907,46.14507700,0.89738800,STAR
1110061,55862,M6203,43.76999500,27.94043700,STAR
1315248,55863,B6302,339.62455500,31.70643000,STAR
1510146,55863,GAC_105N29_B1,102.37585000,29.52028300,STAR
1907236,55874,GAC_097N28_B1,98.61692100,26.16636000,STAR
3213162,55876,GAC_089N28_B2,90.55748000,29.84290700,STAR
4609224 ,55879,B7905_2,34.84710000,59.13210000, Unknown
4711016,55880,B8001_1,345.50746030,30.07419800,STAR
4910057,55880,B8004_1,38.53449400,53.57540700,STAR
7107093,55886,M31_004437N404045_M2,13.22132000,39.05297300,STAR
7415091,55889,F8906,54.52611700,8.55509900, STAR
7705015,55890,B9002,15.89809400,28.69114100, Unknown
7708134,55890,B9002,16.76051200,29.16503500,STAR
8305131,55892,F9204,51.18479000,3.83121000, Unknown
8408109,55892,F9205,123.72334000,5.19157400,STAR
8506162,55892,GAC_082N27_M1,90.15996400,26.77842600,STAR

2B ZIHITHE R A HIZEL -k n

$ sort -t, -n -k 2 demo.csv
212082,55859,F5907,46.14507700,0.89738800,STAR
1110061,55862,M6203,43.76999500,27.94043700,STAR
1315248,55863,B6302,339.62455500,31.70643000,STAR
1510146,55863,GAC_105N29_B1,102.37585000,29.52028300,STAR
1907236,55874,GAC_097N28_B1,98.61692100,26.16636000,STAR
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3213162,55876,GAC_089N28_B2,90.55748000,29.84290700, STAR
4609224 ,55879,B7905_2,34.84710000,59.13210000, Unknown
4711016,55880,B8001_1,345.50746030,30.07419800, STAR
4910057,55880,B8004_1,38.53449400,53.57540700,STAR
7107093,55886 ,M31_004437N404045_M2,13.22132000,39.05297300, STAR
7415091,55889,F8906,54.52611700,8.55509900, STAR
7705015,55890,B9002,15.89809400,28.69114100, Unknown
7708134,55890,B9002,16.76051200,29.16503500, STAR
8305131,55892,F9204,51.18479000,3.83121000,Unknown
8408109,55892,F9205,123.72334000,5.19157400,STAR

®REIIHFF 2% 3,4 JIHEF

$sort -t, -n -k 3,4 demo.csv
19906159,55919,B5591903,45.55115200,53.20690200,STAR
20514192,55920,B5592004,171.42438900,30.81533100,STAR
20505019,55920,B5592004,173.76449000,29.14064000,STAR
21816123,55922,B5592204,143.58729000,32.87690000,STAR
22003066,55922,B5592206,175.75328100,28.57599400,STAR
22001057,55922,B5592206,176.47797270,26.53900900,STAR
25403087,55930,B5593002,39.64690550,54.19311280,STAR
25508027,55930,B5593003,63.93560400,45.33885900,STAR
28509207 ,55939,B5593906,183.03336800,31.49157000,STAR
29208170,55940,B5594004,139.85126200,30.79254500,STAR
29314229,55940,B5594006,165.46099660,27.05567000,STAR
29403213,55940,B5594007,183.56564600,30.64137500,STAR
34008035,55954,B5595403,138.08281000,29.70588100,STAR

HATFRAES
o -1 jUif¥
o —u HEETHHIET

wniq R EEAGE , MRAESASCLFH, 12645 R IR, AT M MR TR,
FENAFCHITHER S sore A5G, AR wniq HEFF 5T, PIaTLLE
R

sort file | uniq > outfile
9.6 XHLit

we 1] AFISRGEH— N SCASU A TR PR A5 4L
FITHITH
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$ wc -1 pdr.csv
717497 pdr.csv

SHitFH

$ wc -w pdr.csv
801716 pdr.csv

SFitFTH
$ wc -c pdr.csv
156645054 pdr.csv

$ wc pdr.csv
717497 801716 156645054 pdr.csv

9.7 pandas

pandas FEXUE IYERVETTTIARF SRR, W] LAZ 25 HOOH IS Bl .

http://pandas.pydata.org/pandas-docs/stable/index.html

9.7. pandas
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CHAPTER 10

FITS X4

10.1 FITS XHKIE

TEIX BAH 42 astropy JEHIGIN 2 4 fits FHICHRLF:

10.1.1 fitscheck
FITS #e# T H.:
Usage: fitscheck [options] <.fits files...>

.e.g. fitscheck example.fits

Verifies and optionally re-writes the CHECKSUM and DATASUM keywords
for a .fits file.

Optionally detects and fixes FITS standard compliance problems.

Options:

-h, --help show this help message and exit

-k [standard | nonstandard | either | none], —--checksum=[standard | nonstandard | e
Choose FITS checksum mode or none. Defaults standard.

-w, —-wWrite Write out file checksums and/or FITS compliance fixes.

-f, ——force Do file update even if original checksum was bad.

-c, ——compliance Do FITS compliance checking; fix if possible.

-i, --ignore-missing Ignore missing checksums.

-v, —-verbose Generate extra output.

XL FITS SRS FRIER TR, 1RO e P S A 5T, A7 26 5
I FITS SCHFHFARF GBI EoRTRIE
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$ fitscheck pdr.fits
MISSING 'pdr.fits' .. Checksum not found in HDU #O

1 errors

10.1.2 fitsdiff

FITS F& R T A

Compare two FITS image files and report the differences in header keywords and

data.

fitsdiff [options] filenamel filename2

where filenamel filename2 are the two files to be compared. They may also be
wild cards, in such cases, they must be enclosed by double or single quotes, or
they may be directory names. If both are directory names, all files in each of
the directories will be included; if only one is directory name, then the
directory name will be prefixed to the file name(s) specified by the other

argument. for example::

fitsdiff "*.fits" "/machine/datal"

will compare all FITS files in the current directory to the corresponding files

in the directory /machine/datal.

10.2 Funtools

FITS SCAFRREAERE , AT ] DL — Lo ER 1 dr AT R SE e, iX B FH IR/ Funtools,
Funtools 34 T /MM AT LT RSEBIR FITS SCHHA0EE,

funcalc: Funtools calculator (for binary tables)

funcen: find centroid (for binary tables)

funcnts: count photons in specified regions

funcone: cone search on RA, Dec columns

fundisp: display data in a Funtools data file

funhead: display a header in a Funtools file

funhist: create a 1D histogram of a column

funimage: create a FITS image from a Funtools data file

funindex: create an index on a column in a binary table
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funjoin: join two or more FITS binary tables on specified columns
e funmerge: merge one or more Funtools table files

funsky: convert between image and sky coordinates, using WCS info from a FITS header

funtable: copy selected rows from a Funtools file to a FITS binary table

funtbl: extract a table from Funtools ASCII output

10.2.1 funhead

funhead AIPRIEZR FITS SUAFHILER, BOA RIS HDU , ATLAMILE. extname B 25 R AN
[P
usage: funhead [-a] [-s] [-t] [-L] iname[ext] [oname ename]
optional switches:
-a # display all extension headers
-s # display 79 chars instead of 80 before the new-line

-t # prepend data type char to each line of output
-L # output in rdb/starbase list format

BBR LAMOST —&*iEfLiz8

$ funhead spec-55859-F5902_spl11-147.fits

SIMPLE = T /Primary Header created by MWRFITS v1.8
BITPIX = -32 /

NAXIS = 2/

NAXIS1 = 3908 /

NAXIS2 = 5/

EXTEND = T /Extensions may be present

COMMENT -------- FILE INFORMATION

FILENAME= 'spec-55859-F5902_sp11-147.fits' /

AUTHOR = 'LAMOST Pipeline' / Who compiled the information
N_EXTEN = 1 / The extension number

EXTENO = 'Flux Inverse Subcontinuum Andmask Ormask' /

ORIGIN = 'NAOC-LAMOST' / Organization responsible for creating this file
DATE = '2013-11-13T01:37:57' / Time when this HDU is created (UTC)
COMMENT -------- TELESCOPE PARAMETERS

TELESCOP= 'LAMOST / GuoShouJing Telescope

LONGITUD= 117.580 / [deg] Longitude of site

LATITUDE= 40.3900 / [deg] Latitude of site

FOCUS = 19964 / [mm] Telescope focus

CAMPRO = 'NEWCAM ' / Camera program name

CAMVER = 'v2.0 ' / Camera program version

COMMENT -——————- OBSERVATION PARAMETERS

DATE-0BS= '2011-10-24T12:11:56.13"' / The observation median UTC
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DATE-BEG=
DATE-END
LMJD

MJD =
LMJMLIST=
PLANID =
RA =
DEC =
DESIG =
FIBERID =
CELL_ID =
X_VALUE =
Y _VALUE =
OBJNAME =
OBJTYPE =
0BJSOURC=
T_INFO
T_FROM
FIBERTYP
MAGTYPE
MAGL =
MAG2 =
MAG3 =
MAG4 =
MAGE =
MAG6 =
MAG7 =
0BS_TYPE=
OBSCOMM =
RADECSYS=
EQUINOX =

COMMENT --

SPID =
SPRA =
SPDEC =
SLIT_MOD=

COMMENT --

TEMPCCDB=
TEMPCCDR=
SEEING

MOONPHA
TEMP_AIR=
DEWPOINT=

'2011-10-24T19:34:44.0' / The observation start local time
'2011-10-24T21:32:02.0' / The observation end local time
55859 / Local Modified Julian Day
55860 / Modified Julian Day
'80436692-80436737-80436775"' / Local Modified Julian Minute list
'F5902 ' / Plan ID in use
331.861420000 / [deg] Right ascension of object
2.53486000000 / [degl] Declination of object
'"LAMOST J220726.74+023205.4' / Designation of LAMOST target
147 / Fiber ID of Object
'HO613 ' / Fiber Unit ID on the focal plane
108.694346250 / [mm] X coordinate of object on the focal plane
-763.107559880 / [mm] Y coordinate of object on the focal plane
'1237678619553038585' / Name of object

'gal ' / Object type from input catalog
'SDSS ‘ / Name of input catalog
'NULL ' / Target information
'SDSS ' / Target catalog
'0Obj ' / Fiber type of object
'ugriz ! / Magnitude type of object
18.81 / [mag] Magl of object
18.51 / [mag] Mag2 of object
17.94 / [mag] Mag3 of object
17.51 / [mag] Mag4 of object
17.33 / [mag]l Magb of object
10.00 / [mag] Mag6 of object
10.00 / [mag] Mag7 of object
'0BJ ‘ / The type of target (0OBJ, FLAT, ARC or BIAS)
'Science ' / Science, Test
'FK5 ' / Equatorial coordinate system
2000.00 / Equinox in years
—————— SPECTROGRAPH PARAMETERS
11 / Spectrograph ID
332.208 / [deg] Average RA of this spectrograph
2.37180 / [deg] Average DEC of this spectrograph
'x2/3 ! / Slit mode, x1 ,x2/3 or x1/2

—————— WEATHER CONDITION

-119.10 / [deg] The temperature of blue CCD

-102.70 / [deg] The temperature of red CCD
4.37 / [arcsecond] Seeing during exposure
28.30 / [day] Moon phase for a 29.53 days period
3.03 / [deg] Temperature outside dome

-12.85 / [deg]
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DUST = ! ' / Reservation
HUMIDITY= 0.30 /
WINDD = 126.35 / [deg] Wind direction
WINDS = 4.45 / [m/s] Wind speed
SKYLEVEL= ' ' / Reservation
COMMENT -------- DATA REDUCTION PARAMETERS
LAMPLIST= 'lamphgcdne.dat' / Arc lamp emission line list
SKYLIST = 'skylines.dat' / Sky emission line list
EXPIDO1 = '11b-20111024193838-4-80436692' / ID string for exposure 1
EXPID02 = '11b-20111024202422-5-80436737' / ID string for exposure 2
EXPIDO3 = '11b-20111024210158-6-80436775' / ID string for exposure 3
EXPID0O4 = '11r-20111024193439-4-80436692' / ID string for exposure 4
EXPIDO5 = '11r-20111024202024-5-80436737' / ID string for exposure 5
EXPID0O6 = '11r-20111024205759-6-80436775' / ID string for exposure 6
NEXP = 3 / Number of valid exposures
NEXP_ B = 3 / Number of valid blue exposures
NEXP_R = 3 / Number of valid red exposures
EXPT_B = 5400.00 / [s] Blue exposure duration time
EXPT_R = 5400.00 / [s] Red exposure duration time
EXPTIME = 5400.00 / [s] Minimum of exposure time for all cameras
BESTEXP = 80436692 / MJM of the best exposure
SCAMEAN = 2.97 / [ADU] Mean level of scatter light
EXTRACT = 'aperture' / Extraction method
SFLATTEN= T / Super flat has been applied
PCASKYSB= T / PCA sky-subtraction has been applied
NSKIES = 22 / Sky fiber number
SKYCHI2 = 2.40777261332 / Mean chi”2 of sky-subtraction
SCHI2MIN= 1.74554401614 / Minimum chi~2 of sky-subtraction
SCHI2MAX= 3.29434358083 / Maximum chi”2 of sky-subtraction
NSTD = 5 / Number of (good) standard stars
FSTAR = '116-182-199-207-248' / Fiber ID of flux standard stars
FCBY = 'auto ' / Standard stars origin (auto, manual or catalog)
HELIO = T / Heliocentric correction
HELIO_RV= 24.7575432343 / [km/s] Heliocentric correction
VACUUM = T / Wavelengths are in vacuum
NWORDER = 2 / Number of linear-loglO coefficients
WEFITTYPE= 'LOG-LINEAR' / Linear-logl0O dispersion
COEFFO = 3.56820 / Central wavelength (loglO) of first pixel
COEFF1 = 0.000100000 / LoglO dispersion per pixel
WATO_001= 'system=linear' /
WAT1_001= 'wtype=linear label=Wavelength units=Angstroms' /
CRVAL1 = 3.56820 / Central wavelength (loglO) of first pixel
Cbhi1_1 = 0.000100000 / LoglO dispersion per pixel
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CRPIX1 = 1 / Starting pixel (1-indexed)
CTYPE1 = 'LINEAR ' /

DC-FLAG = 1 / Log-linear flag

COMMENT --——————- SPECTRA ANALYSIS RESULTS

VERSPIPE= 'v2.6.4 ' / Version of Pipeline
CLASS = 'GALAXY ' / Class of object
SUBCLASS= 'Non : / Subclass of object

Z = -9999.00000000 / Redshift of object

Z_ERR = -9999.00 / Redshift error of object
SN_U = 2.30 / SNR of u filter

SN_G = 2.72 / SNR of g filter

SN_R = 2.97 / SNR of r filter

SN_I = 4.92 / SNR of i filter

SN_Z = 3.44 / SNR of z filter

END

10.2.2 fundisp

fundisp ‘7R FITS SUARIGA A, iTELEEIG, T LUE 2%

usage: fundisp [-f format] [-1] [-n] [-T] iname [columns|bitpix=n]
optional switches:

-f 'format' # format definitions for table columns

-1 # display image as a list containing the columns X, Y, VAL
-n # don't output header

-F [c] # use specified character as column separator (def: space)
-T # output in rdb/starbase format (tab separators)

For tables, columns to display can be specified.

For images, data type (bitpix) of display can be specified.
fu4n

$ fundisp pdr.fits[1]

10.2.3 funcone
funcone s&—/MAFRINFEIZIGZE TH, 06— FITS BRSO THAE, i N — e PrA
PEBR r HE—SHTHY FITS SCHF, A8 TR RS

i NAERRFEAZ AT DU hms |, AT DU degree , tHATLUE rad , BRIUE hms o HATEUEH
NI, B8 T HD AR o BARAOE A 73 T T B35 R

usage: funcone <switches> iname oname ralhdr] declhdr] radius[dr"'] [columns [listcol

iname: input FITS file name
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oname: output FITS file name

ra: RA center position, optional units (def: hours)

dec: Dec center position, optional units (def: degrees)

radius: Search radius, optional units (def: degrees)

columns: optional columns to output

optional switches:

-d deccol: [hdr]

-1 listfile
-L listfile

-r racol: [hdr]

H H H OH OH OH OH OH H

Dec column name, units (def: DEC:d)

join columns from list file

join columns from list file, output all rows

read centers and radii from a list

read centers and radii from a list, output list rows

don't use cone limits as a filter

RA column name, units (def: RA:h)

append RA_CEN, DEC_CEN, RAD_CEN, KEY cols

append RA_CEN, DEC_CEN, RAD_CEN, KEY cols, output all rows

The default units for input center and radius are:

ra:hours, dec:degrees, radius: degrees.

Sexagesimal notation is supported.

If a 1list is specified, then the ra, dec, and radius

can be a list column name or numeric value. Col name

specifiers support the :hdr suffix.

The -n switch can speed up processing of small tables

by skipping the overhead associated with filtering on

the cone limits.

examples:

# defaults: RA col in hours, DEC col in degrees

# RA pos in hours, DEC pos and radius in degrees
funcone in.fits out.fits 23.45 34.56 0.01

# defaults, but with RA position in degrees:

funcone in.fits out.fits 23.45d 34.56 0.01

# user specified columns in degrees

# RA pos in hms, DEC pos in dms, radius in arcmin:
funcone -r myRa:d -d myDec in.fits out.fits 12:30:15.5 30:12 15'

# take positions from rax and decx columns in a FITS table

# and join columns from list to output

funcone -j -1 1lst.fits in.fits out.fits 'rax:d' 'decx:d' '0.003:4d'

10.2.
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&I+
FZHUOAARR (330.0,-0.4) 242 10 AU, #rH SCHF outl. fits

$ funcone -r RA:d -d Dec:d pdr.fits[1] outl.fits 330.0d -0.4d 1.0d
$ fundisp outl.fits[1]

10.3 Python FITS #21E

Python T 18/ astropy.io.fits SKFH TS, e LM+

from astropy.io import fits

In [4): header = fits.getheader( 'pdr.fits')

In [5]: header

Out[5]: SIMPLE T / conforms to FITS standard
BITPIX = B8 / array data type
NAXIS = 0 / number of array dimensions
EXTEND = T
DATE = '2013-12-08'

DATAVERS= 'v2.6.4 '

COMMENT LAMOST Data Center, http://data.lamost.org

COMMENT EMail: dus@lamost.org

COMMENT

COMMENT Chinese Astronomical Data Center(CAsDC), http://casdc.china-vo.org
COMMENT EMail: casdcBchina-vo.org

In (6]: header(l]

OQut[6]: B

In [7): data = fits.getdata('pdr.fits')

In [B]: data

Out[8]: FITS_rec(( (101001, 'J220848.54-020324.3', '2011-10-24', 55859, 'F5902', 1, 1, 332.20227399999999, -2.0567669999999998, 2.23,
17.99, 23.07, 13.93, 'Star', 'STAR', 'Kl', 'ugriz', 18.780001, 17.120001, 16.42, 16.15, 15.97, 99.0, 99.0, 'JF_LEGAS 8', 'Obj'

_S', 'None', nan, -23.07, 0.0, -23.07, 0.88999999),
(101002, 'J220953.17-020506.0', '2011-10-24', 55859, 'F5902', 1, 2, 332.47157600000003, -2.0B50149999999998, 2.0, 5.52,

10.69,
, 'spbss

14.19,

20.299999, 14.05, 'Star', 'STAR', 'M0', 'ugriz', 20.91, 18.1, 16.66, 16.049999, 15.67, 99.0, 89.0, 'JF_LEGAS_S', 'Obj', 'sDS5_s', 'N

one', nan, 27.1, 0.0, 32.049999, 1.35),

(101008, 'J22092B.45-015720.7"', '2011-10-24', 55859, 'F5%02', 1, B, 332.36874499999959, -1.9557709999999959, 1.B4, 9.9399996,

25.25, 32.32, 18.290001, 'Star', 'STAR', 'GS', 'ugriz', 18.25, 16.639999, 15.97, 15.77, 15.64, 99.0, 99.0, 'JF_LEGAS 8', 'Obj
_S8', 'None', nan, 25.040001, 0.0, 25.040001, 0.B6000001),

, 'spss

(53216245, 'J153613.70+542303.4', '2012-06-17', 56096, 'VB3_235N52_Vv2', 16, 245, 234.05710999999999, 54.3B4295559995999, 1.1,
3.01, 9.1999998, 11.52, 7.5500002, 'star', 'STAR', 'F5', 'brijhk', 14.54, 12.93, 13.7, 13.15, 12.72, 12.4, 12.37, 'piLOT', 'Obj', 'No

ne', 'None', nan, 36.150002, 0.0, 36.150002, 2.6900001),
(53216247, 'J153609.75+542821.1', '2012-06-17', 56096, 'VB3_235N52_V2', 16, 247, 234.04064, 54.472546000000001, 1.3, 4.

6300001

, 11.55, 13.93, 9.8699999, 'star', 'STAR', 'G5', 'brijhk', 15.26, 13.8B6, 14.27, 13.45, 12.74, 12.29, 12.2, 'PILOT', 'Obj', 'None', 'N

one', nan, -33.220001, 0.0, -33.220001, 0.72000003),

(53216250, 'J153624.24+543832.9', '2012-06-17', 56096, 'VB3 235N52_V2', 16, 250, 234.10104000000001, 54.642493999999999, 2.05,
19.540001, 91.099998, -9999.0, B8.620003, 'star', 'STAR', 'F9', 'brijhk', 11.52, 10.5, 99.0, 10.79, 9.5500002, 9.2299995, 9.1599998,

'PILOT', 'Obj', 'None', 'Nome', nan, -45.700001, 0.0, -45.700001, 0.64999998)],

dtype=[( 'specId’', '»id4'), ('designation', 'S19'}), ('obsDate', 'S10'), ('mjd', '=i4'), ('planid', 'S20"), ('spid', 'ul'),

rid', 'ul'), ('RA', '>fB'), ('Dec', '>f8'), ('snru', '>f4'), ('snrg', '>f4'), ('snrr', '>f4'), ('snri', '>f4'), ('snrz', '=f4’'
jType', 'S10"'), ('class', '87'), ('subClass', 'S12'), ('magType', '510'), ('magl’, '=f4'), ('mag2’', '»f4'), ('mag3d’, '=fd'),

'»f4'), ('mag5’', '>f4'), ('mag6', '>f4'), ('mag?', '»f4'), ('tsource', 'Sl0'), ('fiberType', 'S9'), ('tfrom', 'S6'), ('tInfo'

Yo ('z', '>£8"), ('RV', '»f4'), ('z_err', '»fB'), ('elodierv', '»f4'), ('elodierv_err', '>fd4')])

BRI 2 W http: //docs.astropy.org/en /stable/io/fits /index.html

('fibe
)r ('ob
‘magd’,
, 'sz0’

74 Chapter 10. FITS 3X{&


http://docs.astropy.org/en/stable/io/fits/index.html

CHAPTER 11

v =

B R AEETT DRSO =, el FI ) CDS B850, i FITS /RS, i fF
—FP A AR IR U, A2 UCAC RV EERE, HE R itk 25
i C ETFEE Fortran, 2% IDL %5, THANEEMZEH Python HURZHE, i A U2

UCACH [J—RIX A 2100,
R B R AU B S, B AR AT

col byte item

fmt

unit

explanation notes

1- 3
5- 8
9-10
11-12
13
14
15

8 16
9 17

10
11
12

13
14
15
16
17
18

18
19
20

21-22
23-24
25-26
27-28
29
30

ra
spd
magm
maga
sigmag
objt
cdf

15 bytes

sigra
sigdc
nal
nul

cul

Ix1
Ix1
Ix1
Ix1
Ix*1

5 bytes

cepra
cepdc
pmrac
pmdc
sigpmr

sigpmd

Ix2
Ix2
Ix2
Ix2
Ix1
Ix1

mas
mas
millimag
millimag
1/100 mag

mas

mas

.01 yr
.01 yr
mas/yr

mas/yr

o O O O O O
=

1
.1 mas/yr
1

mas/yr

right ascension at epoch J2000.0 (ICRS) (1)
south pole distance epoch J2000.0 (ICRS) (1)

UCAC fit model magnitude )]
UCAC aperture magnitude (2)
error of UCAC magnitude 3
object type (4)
combined double star flag (5)
s.e. at central epoch in RA (*cos Dec)  (6)
s.e. at central epoch in Dec (6)
total # of CCD images of this star

# of CCD images used for this star 0

# catalogs (epochs) used for proper motions

central epoch for mean RA, minus 1900
central epoch for mean Dec,minus 1900
proper motion in RA*cos(Dec) €))
proper motion in Dec

s.e. of pmRA * cos Dec €))
s.e. of pmDec (9
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10 bytes
19 31-34 pts_key Ix4 2MASS unique star identifier (10)
20 35-36 j_m I*2 millimag 2MASS J magnitude
21 37-38 h_m I*2 millimag 2MASS H magnitude
22 39-40 k_m I*2 millimag  2MASS K_s magnitude

23 41 icqflg Ix1 2MASS cc_flg*x10 + ph_qual flag for J (11)
24 42 (2)  Ix1 2MASS cc_flgx10 + ph_qual flag for H (11)
25 43 (3) Ixt 2MASS cc_flg#10 + ph_qual flag for K_s (11)
26 44 e2mpho I*1 1/100 mag error 2MASS J magnitude (12)
27 45 (2) Ix1 1/100 mag error 2MASS H magnitude (12)
28 46 (3) Ix1 1/100 mag error 2MASS K_s magnitude (12)
16 bytes
29 47-48 apasm I*2 millimag B magnitude from APASS (13)
30 49-50 (2) I*2 millimag V magnitude from APASS (13)
31 51-52 (3) I*2 millimag g magnitude from APASS (13)
32 53-54 (4) I*2 millimag r magnitude from APASS (13)
33 55-56 (5) I*2 millimag i magnitude from APASS (13)
34 57 apase Ix1 1/100 mag error of B magnitude from APASS (14)
35 58 (2) I*1 1/100 mag error of V magnitude from APASS (14
36 59 (3) I*1 1/100 mag error of g magnitude from APASS (14
37 60 (4) I*1 1/100 mag error of r magnitude from APASS (14)
38 61 (5) Ix1 1/100 mag error of i magnitude from APASS (14)
39 62 gcflg Ix1 Yale SPM g-flag*10 c-flag (15)
16 bytes
40 63-66 icf (1) Ix4 FK6-Hipparcos-Tycho source flag (16)
41 icf(2) .. AC2000 catalog match flag an
42 icf(3) .. AGK2 Bonn catalog match flag a7
43 icf(4) .. AKG2 Hamburg catalog match flag a7
44 icf(5) .. Zone Astrog. catalog match flag (17)
45 icf(6) .. Black Birch catalog match flag an
46 icf(7) .. Lick Astrog. catalog match flag an
47 icf(8) .. NPM Lick catalog match flag 7
48 icf(9) .. SPM  YSJ1 catalog match flag (17)
4 bytes
49 67 leda  Ix1 LEDA galaxy match flag (18)
50 68 x2m Ix1 2MASS extend.source flag (19)
51 69-72 rnm Ix4 unique star identification number (20)
52 73-74 zn2 I*2 zone number of UCAC2 (0 = no match) (21)
53 75-78 rn2 Ix4 running record number along UCAC2 zone (21)
12 bytes

FEFF readU4.py -
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# —*- coding: utf-8 —*-

import struct

def readU4(file):
with open(file, 'rb') as f:
chunk = f.read(78)
while chunk != "":
parseRc (chunk)
chunk = f.read(78)

4L FE 47 K9P F
re H—N 18 FH KM ZHHFE
def parseRc(rc):
rcv = struct.unpack('2I2H1B', rc[0:13]) # R FH
print " "% rcv
BT
$ python readU4.py
11083 71317210 15354 16189 60
102609 71354450 15517 15800 6
176594 71319797 16027 16292 5
493677 71852035 15708 15380 9
B67777 71517830 15815 16244 99
613374 71549413 16281 16269 99
619425 71986584 15166 15268 99
644773 71584833 16253 16221 27
722583 71966779 16247 16443 99
843015 71982671 14164 14239 9

TR SO EL, REEAE struct [ unpack 7k [, unpack % BEA% OB EUHE @ AT H R,
2I2B1B,
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Format C Type Python type Standard size
X pad byte no value

c char string of length 1 | 1
b signed char integer 1
B unsigned char integer 1
? _Bool bool 1
h short integer 2
H unsigned short integer 2
i int integer 4
I unsigned int integer 4
1 long integer 4
L unsigned long integer 4
q long long integer 8
Q unsigned long long | integer 8
f float float 4
d double float 8
S char[] string

P char[] string

P void * integer
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CHAPTER 13

S
¥

AT PR S — MR, L LAMOST PDR £ S AEEE 2 &5, )4,

13.1 HETIE

HEBIEE AR

$ psql -U postgres templatel
psql (9.3.2)
Type "help" for help.

templatel=> CREATE ROLE hebl WITH CREATEDB CREATEROLE LOGIN PASSOWRD 'hebl';

13.2 ZETHIERE

BN HIR R

$ psql -U hebl templatel
templatel=> CREATE DATABASE pdr;
templatel=> \c pdr

pdr=>

SN pgSphere EMKFARE

$ psql -U postgres pdr < pg_sphere.sql
$ ...
$ psql -U postgres pdr < func.sql

func.sql &P ATH O SUH— 205 R0 7 RAL

« spos(deg, deg) iR[A[—/ spoint X%
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13.3 &%

HH W FRAVIALL pdr . csv AFIRE, — MR

HARFREH:
CREATE TABLE catalogue(

specld BIGINT,
designation VARCHAR(30),
obsDate DATE,
1mjd INT4,
planId VARCHAR (30),
spld SMALLINT,
fiberId SMALLINT,
RA NUMERIC(12,8),
Dec NUMERIC(12,8),
snru NUMERIC(6,2),
snrg NUMERIC(6,2),
snrr NUMERIC(6,2),
snri NUMERIC(6,2),
snrz NUMERIC(6,2),
objType VARCHAR(20) ,
class VARCHAR(20) ,
subClass VARCHAR(20),
magType VARCHAR(10),
magl NUMERIC(6,2),
mag2 NUMERIC(6,2),
mag3 NUMERIC(6,2),
magd NUMERIC(6,2),
magh NUMERIC(6,2),
mag6 NUMERIC(6,2),
mag7 NUMERIC(6,2),
tsource VARCHAR(16),
fiberType VARCHAR(10),
tfrom VARCHAR (20) ,
tinfo VARCHAR(64) ,
z NUMERIC(10,2),
TV NUMERIC(10,2),
Z_err NUMERIC(8,2),
elodierv NUMERIC(10,2),

elodierv_err

)

NUMERIC(10,2)

A DLX AN AR EEAER — sql S0 :schema.sql, XFFEES7 — 0T DUX AL -
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$ psql pdr < schema.sql
BRI IR, LI GRES

pdr=> \d catalogue
Table "public.catalogue"

Column | Type | Modifiers

______________ e
specid | bigint | not null
designation | character varying(30) |
obsdate | date |
1mjd | integer |
planId | character varying(30) |
spid | smallint |
fiberid | smallint |
ra | numeric(12,8) |
dec | numeric(12,8) |
snru | numeric(6,2) |
snrg | numeric(6,2) |
snrr | numeric(6,2) |
snri | numeric(6,2) |
snrz | numeric(6,2) |
objtype | character varying(20) |
class | character varying(20) |
subclass | character varying(20) |
magtype | character varying(10) |
magl | numeric(6,2) |
mag?2 | numeric(6,2) |
mag3 | numeric(6,2) |
magéd | numeric(6,2) I
magh | numeric(6,2) |
mag6 | numeric(6,2) |
mag7’ | numeric(6,2) |
tsource | character varying(16) |
fibertype | character varying(10) |
tfrom | character varying(20) |
tinfo | character varying(64) |
z | numeric(10,2)

v | numeric(10,2)

Z_err | numeric(8,2) |
elodierv | numeric(10,2) |

|

elodierv_err | numeric(10,2)
pdr=> \dt

List of relations
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Schema | Name | Type | Owner
———————— e B St e
public | catalogue | table | hebl

(1 rows)

13.4 HH#ERAN

fHH copy 8%

gawk 'NR>1 {print}' pdr.csv |
psql pdr -c "COPY catalogue FROM STDIN USING DELIMITERS ',' NULL ''"

cat pdr.csv | psql pdr -c "COPY catalogue FROM STDIN WITH CSV HEADER"

13.5 #EI&5]|

BRI SIS index. sql , AT LUETTIXAS sql S0
$ psql pdr < index.sql
index.sql 34

ALTER TABLE catalogue ADD CONSTRAINT pdr_pk PRIMARY KEY (specId);
CREATE UNIQUE INDEX pdr_idx_spec ON catalogue (planld,lmjd,spId,fiberId);
CREATE INDEX pdr_idx_spos ON catalogue USING GIST(spos(RA,Dec));
CREATE index pdr_idx_designation ON catalogue (designation);
CREATE index pdr_idx_RA ON catalogue (RA);

CREATE index pdr_idx_Dec ON catalogue (Dec);

CREATE index pdr_idx_obsDate ON catalogue (obsDate);

CREATE index pdr_idx_1mjd ON catalogue (1lmjd);

CREATE index pdr_idx_planId ON catalogue (planId);

CREATE index pdr_idx_spId ON catalogue (spId);

CREATE index pdr_idx_fiberId ON catalogue (fiberId);

CREATE index pdr_idx_snru ON catalogue (snru);

CREATE index pdr_idx_snrg ON catalogue (snrg);

CREATE index pdr_idx_snrr ON catalogue (snrr);

CREATE index pdr_idx_snri ON catalogue (snri);

CREATE index pdr_idx_snrz ON catalogue (snrz);

CREATE index pdr_idx_objType ON catalogue (objType);

CREATE index pdr_idx_class ON catalogue (class);

CREATE index pdr_idx_subClass ON catalogue (subClass);

CREATE index pdr_idx_magType ON catalogue (magType);

CREATE index pdr_idx_magl ON catalogue (magl);
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CREATE
CREATE
CREATE
CREATE
CREATE
CREATE
CREATE
CREATE
CREATE
CREATE
CREATE
CREATE
CREATE

index
index
index
index
index
index
index
index
index
index
index
index

index

pdr_idx_mag?2
pdr_idx_mag3
pdr_idx_magé
pdr_idx_magb
pdr_idx_mag6
pdr_idx_mag7

ON
ON
ON
ON
ON
ON

pdr_idx_tsource

catalogue
catalogue
catalogue
catalogue
catalogue

catalogue

(mag2) ;
(mag3) ;
(mag4) ;
(mag5) ;
(magb) ;
(mag?) ;

ON catalogue (tsource);

pdr_idx_tfrom ON catalogue (tfrom);

pdr_idx_fiberType ON catalogue (fiberType) ;

pdr_idx_tInfo ON catalogue (tInfo);

pdr_idx_z ON catalogue (z);
pdr_idx_RV ON catalogue (RV);

pdr_idx_elodierv ON catalogue (elodierv);

BESAFER SR, ATt AT LA R 2 v e o

13.5. Ei &S|
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CHAPTER 14

iR

VARSI T A — T A 2 55— N7, HEAn AP e i 2 R RO R 2
farpul, FATXEARIAEAASEHT Linux B RSEHXATAE,

14.1 EH7

14.1.1 SSH
SSH f&—MEREF RS, B Secure Shell (W45 , BAERAT FHEHIIEF i — 424t
FrIE o
ssh —fi& A&
ssh user@host -p port

BOARY port J& 22, 7 24, EBMARRRIESG [T, LA 2013, £ 7 Sl 13 12 55 S (1 1S
g, AT AN _E—LUAA N L B

.ssh/config
Host astrondata Port 2013
/etc/hosts
192.168.40.28 astrondata
XA, D5 R R LA 7
ssh user@astrondata
=5

ssh. U EATT DUGE FH BT 10T [l AR SEA A T A0S, & i SO A 2 i AR ol — X 3 A, 1
WEFEEMLAT . ssh/authorized_keys EANIA—ATE a4, RFENUT L &L — 1 HBIA
UEMLA o HARIZAT
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ssh-keygen -t rsa -C "your_email@example.com"

Generating public/private rsa key pair.

Enter file in which to save the key (/Users/you/.ssh/id_rsa): [Press enter]
Enter passphrase (empty for no passphrase): [Press enter]

Enter same passphrase again:[Press enter]

XA — XSO id_rsa F1 id_rsa.pub . BIE2AE, JEE 2N, FiaE G s
FHLEL,FEIIAZ] . ssh/authorized_keys SC{fHL

cat id_rsa.pub >> .ssh/authorized_keys
AT AZE NI RE, B P AR B HEGE R T .
scp
scp AT ssh — MRS IR, MUT cp #MTAMA ST HRIE,

usage: scp [-1246BCpqrv] [-c cipher] [-F ssh_config] [-i identity_file]
[-1 1imit] [-o ssh_option] [-P port] [-S program]
[[user@lhostl:]filel ... [[user@]lhost2:]file2

K

scp -P 2013 file user@astrondata:~/ # G % Ut
scp -P 2013 -r dir user@astrondata:~/ # & | X%

QIETHITH CAECE T . ssh/config FEREFAHIAYEEEA, N _L A ar DL «

scp file user@astrondata:~/ # A% Xt
scp -r dir user@astrondata:~/ # B UMk
14.1.2 rsync

rsync ! S MIFIEEIE RS EAT, C e B A AL SRS H 3%, s G H
22457 G LA D EIm %0 o rsyne F— T 5 HAB G 43 2 (UURE e s SR i o DL B AR 12
BGN A B AR — %2 rsyne W[#5 I/ IR HsJm ik, DAHS DS, Il etk i
45 ARG A8 I, FE R 352 ( daemon mode ) TN, rsyne BRIAWENT TCP ¥l 873, SSH [H#
T, rsyne s TRE A [F AR AR HUF e R A L b 22, FRATRAEH SSH 77 =N T4 1

[F
rsync A&

rsync is a file transfer program capable of efficient remote update

via a fast differencing algorithm.

Usage: rsync [OPTION]... SRC [SRC]... DEST
or rsync [OPTION]... SRC [SRC]... [USER@]JHOST:DEST

! http://rsync.samba.org/
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or rsync [OPTION]... SRC [SRC]... [USERQ]JHOST::DEST
or rsync [OPTION]... SRC [SRC]... rsync://[USER@]HOST[:PORT]/DEST
or rsync [OPTION]... [USERQ@]JHOST:SRC [DEST]
or rsync [OPTION]... [USERQ]JHOST::SRC [DEST]
or rsync [OPTION]... rsync://[USERCIHOST[:PORT]/SRC [DEST]
The ':' usages connect via remote shell, while '::' & 'rsync://' usages connect

to an rsync daemon, and require SRC or DEST to start with a module name.
FATEEMUAE R TR I, — e 2202 -azP -
®EIT | A
-a VAR, SCPRalE SR i
-z ettt AR R s
-P Ty th A AR R
BONFIUT , R A ML o2 22, WA TE . ssh/config HILES FF R, WA PUX 4

il
rsync -e "ssh -p 2013" -azP src hebl@host:dest
BRI RICRE B EXH
rsync -azP src host:dest 2>&1 > tsf_20131212.1log
14.2 %4

PANFT. 2.4 AKRBEIGDWMEE VAR, P T 2B A S 15 -

1. HsFE: fhBCLER, B sk, T8 En FITS LEFREAN, BIAMIAILNF
B

o filesize IR/, FEIAZE]FTY
o checksum SCPFREGHD , I SCAF e
o recdate AJEN[H]

2. FEget G R BRI H K NEE R

3. EE A

4. R

5. JOXRARGH

14.2. %) 93
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Part V

RO
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CHAPTER 15

S

1A 8] &5

AR R EA R U (A PRI B AT o

15.1 psql iGEIEIERE

FAVE psql MIAAIGAIEE A -
SH—MESBZE -1 CSV X

psql -A -F ',' -t pdr —-c "SELECT designation,planld,lmjd,spIld,fiberId FROM catalogue"
EE | out.csv

$ head out.csv
J031553.29+522639.2,B87806_1,55878,9,13
J032459.64+511215.0,B87806_1,55878,6,120
J031711.05+510142.3,B87806_1,55878,8,108
J030953.95+530028.8,B87806_1,55878,15,197
J031445.85+531551.4,B87806_1,55878,9,121
J030740.45+534510.6,B87806_1,55878,16,122
J030450.51+512832.3,B87806_1,55878,3,245
J031444.68+502315.6,B87806_1,55878,1,103
J032154.18+514025.2,B87806_1,55878,6,82
J031031.82+542218.6,B87806_1,55878,11,144
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15.2 Python 58 #iEE

15.2.1 psycopg2 IRFHHET

Python 1J7[f] PostgreSQL Z{ 4 2 ixX HLA# H LK B I 2 psycopg2 !, pysycopg2 SE4 T HF
Python DB API 2.0 ? . iX @& EG AR 2R A,

_‘E§@ﬂ3::

>>>
>>>
>>>
>>>

>>>
>>>
>>>

import psycopg?2
conn = psycopg2.connect ("dbname=pdr")
cur = conn.cursor()
q = """SELECT specld,planld,RA,Dec,class FROM catalogue
WHERE spos(RA,Dec) @ scircle '<(332.00d,-0.664d), 0.2d4>'"""
cur.execute(q)
data = cur.fetchall()
print(data)

[(105040L, 'F5902', Decimal('332.00348000'), Decimal('-0.66481000"'),
(105137L, 'F5902', Decimal('332.14139000'), Decimal('-0.70628000'),
(105050L, 'F5902', Decimal('331.94492000'), Decimal('-0.80145000"),
(105151L, 'F5902', Decimal('331.95630000'), Decimal('-0.47038000'),
(105028L, 'F5902', Decimal('331.89249000'), Decimal('-0.61879000'),
(105156L, 'F5902', Decimal('332.14185000'), Decimal('-0.59118000'),
(105041L, 'F5902', Decimal('331.84024000'), Decimal('-0.63403000'),
(105163L, 'F5902', Decimal('332.06512900'), Decimal('-0.50408500"'),
(105047L, 'F5902', Decimal('331.82643300'), Decimal('-0.75629600'),
(105168L, 'F5902', Decimal('332.08339300'), Decimal('-0.51841200'),
(105027L, 'F5902', Decimal('331.90488400'), Decimal('-0.70474700'),

15.2.2 pandas

Pandas 1~ SQL M2 pandas.io.sql

>>>
>>>

>>>
>>>

>>>

0

import pandas.io.sql as psql

import psycopg?2

conn = psycopg2.connect ("dbname=pdr user=hebl")
q = """SELECT specld,planld,RA,Dec,class FROM catalogue
WHERE spos(RA,Dec) @ scircle '<(332.00d,-0.664d), 0.2d4>'"""
data = psql.frame_query(q, conn)
specid planid ra dec class
105040 F5902 332.003480 -0.664810 Unknown

! http://initd.org/psycopg/
2 http://www.python.org/dev/peps/pep-0249/

'Unknown') ,
'"Unknown'),
'Unknown'),
'Unknown') ,
"GALAXY "),
'"Unknown'),
'Unknown'),
'STAR'),
'STAR'),
'"STAR'),
"STAR')]

98

Chapter 15. ifal%E


http://initd.org/psycopg/
http://www.python.org/dev/peps/pep-0249/

KX HERIE A 5%, Release 0.5

© 0 N O O b W N =

—
(@]

105137
105050
105151
105028
105156
105041
105163
105047
105168
105027

15.3 #HETH

F5902
F5902
F5902
F5902
F5902
F5902
F5902
F5902
F5902
F5902

332.141390 -0.706280 Unknown
331.944920 -0.801450 Unknown
331.956300 -0.470380 Unknown
331.892490 -0.618790  GALAXY
332.141850 -0.591180 Unknown
331.840240 -0.634030 Unknown
332.065129 -0.504085 STAR
331.826433 -0.756296 STAR
332.083393 -0.518412 STAR
331.904884 -0.704747 STAR

BENE T, oI T R B S5 SRR, o DR S A Sh T , I Mol AR

SRR

15.3.1 wget

Usage: wget [OPTION]... [URL]...

wget HIBZH

WiAA

-C

Wi 2k

1%, SRAUHERA G LB

-i

“file

A

1, SR RT3 URL

B30
file

http:
http:

http

http:
http:
http:
http:

T#

wget

15.3.2 curl

//data.
//data.
://data.
//data.
//data.
//data.
//data.

sdss3.
sdss3.

sdss3

-c -i file

sdss3.
sdss3.
sdss3.
sdss3.

Usage: curl [optioms...] <url>

org/sas/dr10/apogee/spectro/data/55581/apR-a-00000171.
org/sas/dr10/apogee/spectro/data/55581/apR-a-00000172.
.org/sas/dr10/apogee/spectro/data/55581/apR-a-00000173.
org/sas/dr10/apogee/spectro/data/55581/apR-a-00000174.
org/sas/dr10/apogee/spectro/data/55581/apR-a-00000175.
org/sas/dr10/apogee/spectro/data/55581/apR-a-00000176.
org/sas/dr10/apogee/spectro/data/55581/apR-a-00000177.

apz
apz
apz
apz
apz
apz

apz

15.3. #HIETH
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curl 5 wget BEI— M TH (BB RER ik, iTEAUAE POST o

15.3.3 FTP

FTP Je i HIHI— M AR, T — M E T 2Rz
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RXHIRE
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CHAPTER 16

BRI RO

AT IR N AT TR R 45 _E IR SRR

16.1 CDSClient
IEEATRF TR (CDS) ' H a4 T8 i R, W LA AT I AR AR 55 .

16.1.1 VizieR ¥ %

vizquery http://vizier.u-strasbg.fr/doc/vizquery.htx

Usage: vizquery [-mime={html|ascilvot|vot64|fits|tsv|csv|astrores|xml|acl|text}]
[-site=site] [{asu_constraints...|input_file_with_contraints}]
Constraints are given in ASU form (-list can be used for a list of targets)
vizquery -mime=text -source=I/239/hip_main HIP=1..10
by default constraints are asked on standard input.
(details at: http://vizier.u-strasbg.fr/doc/vizquery.htx

Sites are:

vizier.u-strasbg.fr (cds) (fr)
vizier.cfa.harvard.edu (cfa) (us)
vizier.hia.nrc.ca (cadc) (ca)
vizier.nao.ac.jp (adac) (Gp)
vizier.iucaa.ernet.in (iucaa) (in)
data.bao.ac.cn (bejing) (cn)
vizier.ast.cam.ac.uk (cambridge) (uk)
www.ukirt.jach.hawaii.edu (ukirt) (hawaii)
vizier.inasan.ru (moscow) (ru)

! http://cdsarc.u-strasbg.fr/doc/cdsclient.html
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FERRXG2HEE TN — 154G A, & H: vizier.china-vo.org #( #
data.bao.ac.cn ,site %5 & beijing , BEGARITa WAL E SR H X T O -
@ VizieR %

& = C M [) vizier.china-vo.org w =

Portal Simbad VizieR Aladin X-Match Other Help

The VizieR Catalogue Service

The basic VizieR search at . Y Nl D

Chinese Astronomical Database Center (Beijing) Ch"’“ \_.-—/') _,_M_
\@ | any Catalog + | |2mass Target: Radius: |10 " | search |

Install the VizieR e.g. UCAC2 2MASS e.g.CHC Advanced search

search plugin or Joschek or 1724 3%.1 +5014 29 -

Description - Browsing modes - Large catalogues & Surveys - VO compatibility - VizieR mimrors - Help/Documentations - Notes

Viz.more

If the occess to catalogues with VizieR was helpful for your research work, the following acknowledgment would be appreciated: "'This ressarch has
made use of the VizieR cotalogue access tool, CDS, Strasbourg, france". The original description of the VizieR service was published in ASAS 143, 23

2000).

@ UDS/CNRS
i Contact

-source & RINAVELIT, XN AL sl aliE S5 st _E8cE] o A

BxR -source
SDSS9 V/139
UCAC4 I/315/0ut
USNO-B1.0 | I/284/out
WISE I1/311/wise
2MASS I11/246/out
Tycho I1/259/tyc2
Hip I/239/hip_main

constraints &R IMNAIREA, vl LIS H vk
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16.1.2 find_cats

find_cats

Usage: find_cats file_with_centers [catalogl|option]...

or find_cats - [catalogloption]... (data in stdin)

Query one or several catalogues from a list of positions among:
#...cats_server arguments:
2MASS 2MASS6X 2MASSI APM CFHT-LS_D1T04 CFHT-LS_W1T04 CMC14 DENIS-P DENIS2
DENIS3 GAIA_GUMS_GAL GATA_GUMS_STARS GALEX_GR5_AIS GALEX_GR5_MIS GLIMPSE GSC2.2
GSC2.3 GSC_1.1 GSC_1.2 GSC_1.2 GSC_ACT GUMS10_GAL GUMS10_LMC GUMS10_MC
GUMS10_MW GUMS10_MWw.V2 GUMS10_SMC IRSF_MCPSC J_AJ_141_189 KIC LMCPS MC2 NOMAD1
OGLE_BULGE PPMX PPMXL SAGE SAGE_ARCH SAGE_ARCH_EP1_EP2 SAGE_CAT_EP1_EP2
SAGE_SMC_ARCH_EPO_EP1_EP2 SAGE_SMC_CAT_EPO_EP1_EP2 SDSS3 SDSS4 SDSS5 SDSS6
SDSS7 SDSS8 SDSS9 SPM4 UCAC1 UCAC2 UCAC3 UCAC4 UKIDSS_DR6_GPS UKIDSS_DR7_LAS
UKIDSS_DR8_DXS UKIDSS_DR8_GCS UKIDSS_DR8_LAS UKIDSS_DR9_DXS UKIDSS_DR9_GCS
UKIDSS_DR9_LAS USNO_A1 USNO_A2 USNO_B1 WISE_ALLSKY WISE_PRELIM
#...cats_server arguments: -help

Besides the file containing positions to query, the arguments include

catalog(s) name(s) and additional contraints for the positional search.

The constraints are generic, except when the catalog name is followed

by a colon (:). The following contraints:

-r 1 GSC1.2 UCAC3: -r 0.5 2MASS: -1mK 6,13

ask for a query of catalogues:

-- GSC1.2 within a target radius of larcmin

-- UCAC3 within a target radius of 0.barcmin

-- 2MASS within a target radius of larcmin and K mag in range 6-13.

VER—ZBEEG, £indsrx T DLELEEVTIA]H A2 2

find2mass findcat findgscl.1  findnomadl  findsdssb finducac3
find2mass6x findcmcl4d findgscl1.2  findpmml findsdss6 finducac4d
find2massi  findenis findgscl1.3  findpmm2 findsdss7 findusnoal
find_cats findenisli findgsc2.2  findppmx findsdss8 findusnoa2
find_cats.gz findenis2 findgsc2.3  findppmxl findspm4 findusnobl
find_gen findenis3 findkic findsage findtycab findwise
find_genl findglimpse findmc2 findsdss3 finducacl findwisep
findacro findgsc findmc_irsf findsdss4 finducac?2 finducac4
Usage

Usage: findsdss8 center-position [other-options]

or findsdss8 Jhhmmss.ss+ddmmss.s [other-options]

or findsdss8 -i SDSS-identification [other-options]

Chapter 16. FEZ&EHEHR1EO



RILEE AR1E VA5 &7, Release 0.5

or findsdss8 -f [file_with_centers] [other_options]

or findsdss8 - [other_options] (data in stdin)

Several SDSS-identifications may be  Jhhmmss.ss+ddmmss.s

or 19-digit number or run-rerun-camcol-field-obj
or plate-mjd-fiber or run-camcol-field-obj
#--- Details on other options:

-HELP:

-V

-m:
-1!:
-s!:

-full:

-whole:

-R:

[-HELP] [-R root_name] [-r[sd] [min,J]radius] [-blsd] x[,yl]
[-2] [-z] [-full] [-e edit_opt] [-f input_file] [-m max_records]
[-c center | -i objID | -run run#] [-1! min,max] [-s !] [-whole]

display column explanations

verbose option; -v2 = display the names of the files used
: target box in arcmin ; -bs = target box in arcsec -bd in degrees
: target radius in arcmin ; -rs = target radius in arcsec

: target center in decimal or sexagesimal (default in stdin)
: edit also mode=2 sources (mode=1 sources are listed by default)
: restrict to objects with known redshift (in fact with spectroscopy)

: O=positiont+mag a=all b=basic(default) i=SDSS-IDs J=Jname+epoch

p=position_only m=mas s=Sexagesimal x=x,y ,=C8V  Y=parfile

specifies an input file (default stdin)

: query from SDSS-ID: Jname, 18-digit number or run.camcol.field.obj;

accept also spectro.ID : 18-digit number or plate-mjd-fiber

max number of stars to retrieve

Set the limits (range) on one of the parameters (below)

Sort the result by the parameter ! (list below)

shortcut for options -2 (all sources) and -e a (edit all parameters)
search on the whole SDSS catalog

Root (directory) name where the SDSS files are located ($SDSSroot)

====The abbreviations of the parameters (symbolized !) are:

a=alpha(RA) c=class(type) d=delta(Dec) e=Epoch e.=errormag

m.=mag

m.-.=color g=fieldQual R=Release r=distance

x=projEast  y=projNorth z=redshift

. represents one of the 5 color bands u g r i =z

Selection of 'clean photometry' objects: use clean=1 or mode=+

16.1.
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16.1.3 sesame

FFRAEATHRSS sesame 2 , FF##i] Simbad ° , NED * 1 VizieR ° .

Ri%

Usage: /usr/local/bin/sesame [-o{xIfHp}] [-r{SNVA}] [-S{servername}]

The options may be replaced by environment variables:

-o = SESAME_OQUTPUT (default 'x' for XML; )
-r = SESAME RESOLVER (default SNV for Simbad/Ned/VizieR; A for All)
-S = SESAME_SERVER (default cds; might be cfa, cadc...)
More details at http://cds.u-strasbg.fr/doc/sesame.htx
i+

identifier [, identifier...]

$ sesame -oI m31
# m31 #Q-00001

#=N=NED: 1

%C

%J 010.6847929 +41.2690650 = 00:42:44.35 +41:16:08.6

hJ

G

.E [80.00 80.00 0] 2010ApJS..189...37E

%V v -300.09229 [ 3.89730] 1991RC3.9.C...0000d
%T SA(s)Db LINER
YMAG 4.36

A
I
I
hI
A
A
I
hI
A
A
I
hI
A
I
I

.0 MESSIER 031 =[G]

NGC 0224 =[G]

Andromeda Galaxy =[G]
UGC 00454 =[G]

CGCG 535-017 =[G]

CGCG 0040.0+4100 =[G]
MCG +07-02-016 =[G]

GIN 801 =[G]

B3 0040+409 =[RadioS]
2MASX J00424433+4116074 =[IrS]
IRAS 00400+4059 =[IrS]
IRAS F00400+4059 =[IrS]
KTG 01C =[G]

LDCE 0031 NEDOO7 =[G]
HDCE 0029 NED003 =[G]

2 http://cdsarc.u-strasbg.fr/doc/sesame.htx
3 http://simbad.u-strasbg.fr /simbad
* http://ned.ipac.caltech.edu/index.html

5 http://vizier.u-strasbg.fr /vizier/

16.1. CDSClient
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A
I
I
hI
A
I
I
hI
A
I
I
hI
A
I
I
hI
A
I
hI
hI
I
I
hI
hI
I
I
hI
hI
A
I
hI
A
A
I
#B

HOLM 017A =[G]

PGC 002557 =[G]

UZC J004244.3+411608 =[G]

87GB 004002.2+405940 =[RadioS]
87GB[BWE91] 0040+4059 =[RadioS]
6C B004001.6+410004 =[RadioS]

MY 0040+409A =[RadioS]

CX0 J004244.2+411608 =[XrayS]
CX0 J004244.3+411608 =[XrayS]
CXOM31 J004244.3+411608 =[XrayS]
RX J0042.6+4115 =[XrayS]

1RXS J004241.8+411535 =[XrayS]
MAXI J0043+410 =[XrayS]

2PBC J0042.6+4111 =[XrayS]
XMMLPt 1010 =[XrayS]

XMMM31 J004244.1+411607 =[XrayS]
2XMM J004244.5+411611 =[XrayS]
2XMMp J004244.4+411612 =[XrayS]
EXSS 0039.9+4059 =[XrayS]

1H 0039+408 =[XrayS]

1ES 0039+409 =[XrayS]

XSS J00425+4102 =[XrayS]

2FGL J0042.5+4114 =[GammaS]
[PFJ93] 44 =[XrayS]

[SPB93] 010 =[G]

LGG 011:[G93] 001 =[G]

[MHH96] J004241+411531 =[XrayS]
[VCV2001] J004244.3+411610 =[G]
MESSIER 031:[KGP2002] r1-010 =[Vx]
MESSIER 031:[PFH2005] 321 =[XrayS]
MESSIER 031:[VG2007] 001 =[XrayS]
0039+408 =[0ther]

0040+4059 =[0ther]

LEDA 002557 =[G]

3561

#====Done (2013-Dec-13,07:39:46z)====
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16.2 astroquery
astroquery ° /& astropy FIEM—MEFM, A T —4HI AR R SCEIR T A,

16.2.1 TH&E

e Simbad: Basic data, cross-identifications, bibliography and measurements for astronom-

ical objects outside the solar system.
e Vizier: Set of 11,0004 published, multiwavelength catalogues hosted by the CDS.
e« IRSA dust: Galactic dust reddening and extinction maps from IRAS 100 um data.
« NED: NASA/IPAC Extragalactic Database. Multiwavelength data from both surveys

and publications.

o« IRSA: NASA/IPAC Infrared Science Archive. Science products for all of NASA’s in-

frared and sub-mm missions.

o« UKIDSS: UKIRT Infrared Deep Sky Survey. JHK images of 7500 sq deg. in the

northern sky.

¢ MAGPIS: Multi-Array Galactic Plane Imaging Survey. 6 and 20-cm radio images of
the Galactic plane from the VLA.

e NRAO: Science data archive of the National Radio Astronomy Observatory. VLA,
JVLA, VLBA and GBT data products.

e Besancon: Model of stellar population synthesis in the Galaxy.
o NIST: National Institute of Standards and Technology (NIST) atomic lines database.
e Fermi: Fermi gamma-ray telescope archive.

e« SDSS: Sloan Digital Sky Survey data, including optical images, spectra, and spectral

templates.
o Alfalfa: Arecibo Legacy Fast ALFA survey; extragalactic HI radio data.
e SHA: Spitzer Heritage Archive; infrared data products from the Spitzer Space Telescope

e Lamda: Leiden Atomic and Molecular Database; energy levels, radiative transitions,

and collisional rates for astrophysically relevant atoms and molecules.

e Ogle: Optical Gravitational Lensing Experiment III; information on interstellar extinc-

tion towards the Galactic bulge.

» Splatalogue: National Radio Astronomy Observatory (NRAO)-maintained (mostly)

molecular radio and millimeter line list service.

5 http://www.astropy.org/astroquery/
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16.2.2 X4

>>> from astroquery.simbad import Simbad
>>> result_table = Simbad.query_object("m31")

>>> result_table.pprint (show_unit=True)

MAIN_ID RA DEC RA_PREC DEC_PREC COO_ERR_MAJA COO_ERR_MINA COO_ERR_
"h:m:s" "d:m:s" mas mas deg
M 31 00 42 44.330 +41 16 07.50 7 7 nan nan

B http:/ /astroquery.readthedocs.org/en /latest /

16.3 SDSS DR10

SDSS DRI10 7 A4F A AT R ol b it it 7 —Fh AT I i 11 8« Ehan I Gasn) et i)
RN ERE A

16.3.1 ElfKinid

4% RUN ,CAMCOL F1 FIELD — /NS —a K%
API
http://data.sdss3.org/fields/runCamcolField?run=RUN&camcol=CAMCOL&field=FIELD

tean:
http://data.sdss3.org/fields/runCamcolField?field=187&camcol=3&run=3712
16.3.2 JtiLiAim
API
http://data.sdss3.org/spectrumDetail?plateid=PLATEID&mjd=MJD&fiber=FIBERID
16.3.3 £I5MKiE 0]

API

http://data.sdss3.org/irSpectrumDetail?plateid=PLATEID&mjd=MJID&f iber=FIBERID

" http://dr10.sdss3.org/
8 http://dr10.sdss3.org/documentation
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CHAPTER 17

Aladin

Aladm v?‘ 5

.

= E @ @ Location |0I:uect. coordinates, URL, filename or command ? x Frame | ICRS s
Optical “IR ~UV ~Radic ~D55 +5imbad ~NED

Aladin Sky Atlas - v7.5

ALADIN is an interactive software sky atlas.
It allows one to visualize digitized images of any part of the sky,

Bienvenue on Aladin,
your professional sky

to superimpose entries from astronomical catalogs, atlas.
and to interactively access related data and information. :
o Discover all
astronomical data
Quick start... available over the net!

Just type your target in the text field above
(ex: M1 or 13:29:53 +47:11:48)

CENTRE DE DONNEES
ASTRONOMIQUES DE STRASBOURG

Aladin is developed by Pierre Fernique,
Thomas Boch, Francois Bonnarel and Anais Oberto.
(c) 2012 UDS/CNRS - by CDS - Distributed under GNU CGPL v3

L 2K 2 o o

{c) 2012 UDS/CMNRS - by CDS - Distributed under GNU GPL w3 Osel /Osre OMb E)}')

Aladin 25 E 7 B R R SCHHE T (CDS) P JFR I —3k VO B, H R oz
v7.5 , ERLURRER ., WAL E R, S EE A2 WA DI Y g — R L, B
Aladin AJDURBCE-HNEGRE O REDE . 5 LU EAE R — N EE | B EREIRIE R T L

5t o
S5EEEMY Aladin B FHHE IR http: / /aladin.u-strasbg.fr/java/AladinManual6.pdf
FEZETH7RN : http:/ /aladin.u-strasbg.fr/java/DemoAladinV7.htm

! Centre de Données astronomiques de Strasbourg(CDS): http://cds.u-strasbg.fr/
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17.1 FRHEG

Server selector

€ avo g foron \ TPV [Tpls-

Others

@ S

Image
Servers

i Mladin
“images

% kyView

Target (ICRS, name)

>>> Step 1: Specify a target/radius and press SUBMIT
|22 09 52.30 400 31 16.0

Search cone

Step 2: load one or several images

2 Aladin image server

Catalog
Servers

, All
|| Grab coord @ien

|0 arcmin

| ’@weys

[ ] Hierarchical view

Default image format: () JPEG () FITS

Reset

Clear |

| SUBMIT | | Close | (@

Figure 17.1: $THF3CH:, AT A\ SA5 240, FT LY B R VR 205
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Aladin v7.5
@ B ©® ® Location | x| Frame | ICRS ]
Optical #IR +UV *Radio +DSS *Simbad *NED
pdr

st
phot
draw
A
tag
filter
V4

cross

=y

VAR pde
size ——fll—————— 4
zoom — —{[———— 4
prop
del
360" x 360" 95.01° x 95.01*
ERECTE] q A A
;ﬂ?ﬂ "‘D_Im .,ﬂﬂ i Adjust the visible area (clic&drag + mouse wheel) Search [ B o =
{c) 2012 UDS/CNRS - by CDS - Distributed under GNU GPL v3 O sel / 717496 src 607Mb E

Figure 17.2: #THAHLA pdr.fits SCH:
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= & Location x Frame | ICRS -
Optical IR +UV +Radio +DSS #Simbad *NED
DSS colored i = ol 2L . [%
. O - - e select
P
2= Mouse controls:

s> | °Left source selection
oMiddle: quick panning
oRight: constrast

f oWheel: quick zoom on
dfaw
4

the reticle.
20 reticle.

! G
= =
i} 0= - ==
o B
o (e CEEHEE oo : o5 5 WISE.. 80% ©
L
o )

25

oSimple-clic: move the

e

EE [ ]
e
e S
25
g of

zoom — [ +

crop

prop
de
22:09:52.30 +00:3L:16.0
ey 2 7.453° x 4.433°
= m : el r
and wink e Adjust the visible area (clic&drag + mouse wheel) search @ ¥ % o o
spectd designation obspate | mjd plantd spl f... RA Dec snru | snrg snrr | snri | snrz  objType | class subt
] 114009 3220000.85+012142.8| 2011-10-24 55859 F5902 149 330.00357 1.36191) 2.02| 2.26/ 2.87| 2.75) 2.07/9s0 Unknown| Non
] 114010 7220012.10+013044.7| 2011-10-24 55859 F5902 14/10 330.050434 1.51244  2.57| 22.44 28.08| 45.49| 28.6| Star STAR  |K1
] 114011]3220056.24+012321.9| 2011-10-24] 55859 F5902 14[11 330.23434 1.38942 1.66| 1.92| 2.22| 2.66| 2.14/gal Unknown | Non
] 114013 7220024.59+012904.4| 2011-10-24 55859 F5302 14/13 330.102468 1.484565 2.65| 32.36 49.89| 86.31| 61.03 Star STAR  |K3
] 114015/ 7220058.47+011447.7| 2011-10-24] 55859 F5302 14115 330.24365 1.24661 1.38 1.95 1.7| 3.23 0.0/gal Unknown| Non
] 114023 3220030.68+011939.0| 2011-10-24 55859 F5902 14|23 330.12787 1.32795| 1.72| 2.49 2.64| 3.18| 2.49/gal GALAXY |HNon
(] 114024| 7215936.59+011759.0/ 2011-10-24 55859 F5902 14)24 329.90247 1.29973 1.57| 2.68 3.85| 6.22| 4.54 gal Unknown| Non
(€) 2012 UDS/CNRS - by CDS - Distributed under GNU GPLv3 2252 sel | 717496 src - 33fps { 699Mb E

Figure 17.3: 7[LI# A DSS 2K WISE 2%, I HEM
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& Aladin | 7| Edit View
Open...
Open local file...

Open URL...

Image Catalog Overlay Tool Interop  Help

[y
— atalog... c2o
Load astronomical image SAGE-LMC Frame | ICRS -

Load catalog GLIMPSE

Load from the Virtual Observatory... — Simbad
Load instrument FoV... Tycho?
Save... PPMX
Save the current view... 2MASS
Export the current view (EPS)... O SDSS DR7 : g Mouse controls:
Export planes (FITS,VOTable,...)... AKARI IRC
Backup the stack... AKARI FIS

L
a

Ee

5
2
E]

oleft: source selection.

oMiddle: quick panning.
" =Right: constrast

Print... El ﬁ adjustement.

=Wheel: quick zoom on

%

N

New Aladin window...

the reticle.
1"}4] oSimple-clic: move the
Quit 20 reticle.

4 WISE.. 80% =]
pdr
BB, DSS colored Q

zoom — 11 +
crop Frame RG]
+30
+180
rop
x 180
e 90
= B 22:09:52.30 +00:31:16.0
= a3 BIEET Lo T 7.453" x 4.433"
Sl Adjust the visible area (clic&drag + mouse wheel) Search [ a 2
specId designation obsDate | mjd planid spi f... A Dec snru | snrg | snrr | snri | snrz | objType | class subt
[] 114009[3220000.85+012142.8] 2011-10-24| 55859| F5902 14 9 330.00357 1.36191 2.02 2.26 2.87 2.75 2.07 QS0 Unknown | Non
L] 114010|J220012.10+013044.7| 2011-10-24| 55859| F5902 14 10 330.050434 1.51244 2.57| 22.44 28.08| 45.49 28.6| Star STAR KL
] 114011|3220056.24+012321.9| 2011-10-24| 55859| F5902 1411 330.23434 1.38942 1.66 1.92 2.22 2.66 2.14/ gal Unknown | Non
] 114013]0220024.59+012904.4] 2011-10-24| 55859| F5902 14/13 330.102468 1.484565 2.65| 32.36| 49.89| 86.31| 61.03 Star STAR K3
[] 114015| J220058.47+011447.7| 2011-10-24| 55859/ F5902 1415 330.24365 1.24661 1.38 1.95 1.7 3.23 0.0 gal Unknown | Non
] 114023(3220030.68+011939.0| 2011-10-24| 55859| F5902 14|23 330.12787 1.3275 1.72 2.49 2.64 3.18 2.49 gal GALAXY |Non
L] 114024|3215936.59+011759.0| 2011-10-24| 55859/ F5902 14 24 329.90247 1.29973 1.57 2.68 3.85 6.22 4.54 gal unknown | Non
Ic) 2012 UDS/CNRS - by CDS - Distributed under GNU GPLv3 2252 sel | 717456 src 32fps | 701Mb E

Figure 17.4: 7] DA A H A K22, IF HEN
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Backup the stack...

Print...
New Aladin window...

Quit

® Aladin Edit Image Catalog Overlay Tool View Interop Help

Open... L
Open local file... #®0
Open URL...

@0y Alsk » Aladin v7.5

> AT Audin mage sever &I  bme s

5 Load catalog SkyView+
PUC ) 5ad from the Virtual Observatory... UKIDSS
Load instrument FoV... 5DSS [T}
select
VLA... >

Fike ) % Archives... > w
Save the current view... DSS » Z
Export the current view (EPS)... Others, » 2&m Mouse controls:
Export planes (FITS,VOTable,...)... s Lot source selection

oMiddle: quick panning
oRight: constrast
adjustement.

oWheel: quick zoom on
the reticle

oSimple-clic: move the
reticle

“B WISE.. 80% (=]
pdr
AR DSS colored Q
zoom — Il +
crop Frame: ICRS|
+90
+180
Prop
X 180
de %
22:09:52.30 +00:31:16.0
7.453" x 4.433
g L= = 11434 A A
St ot i Adjust the visible area (clic&drag + mouse wheel) Search [ o
spec1d designation obsDate | mjd planid spl £... Ra Dec snru  snrg snrr | snri  snrz | objType | class subf
114009|J220000.85+012142.8| 2011-10-24| 55859| F5902 14|19 330.00357 1.36191 2.02 2.26 2.87 2.75 2.07 950 unknown, Hon
114010|J220012.10+013044.7| 2011-10-24| 55859| F53902 1410 330.050434 1.51244 2.57 22.44| 28.08| 45.49 28.6| Star STAR K1
114011| J220056.24+012321.9| 2011-10-24 | 55859| F5902 14]11 330.23434 1.38942| 1.66| 1.92| 2.22| 2.66| 2.14|gal Unknown| Non
114013| J220024.59+012904.4| 2011-10-24| 55859| F5302 1413 330.102468 1.484565 2.65| 32.36| 49.89) 86.31| 61.03 Star STAR K3
114015|J220058.47+011447.7| 2011-10-24 | 55859| F5902 14[15 330.24365 1.24661 1.38| 1.95 1.7| 3.23 0.0| gal Unknown| Non
114023| J220030.68+011939.0| 2011-10-24| 55859| F5902 1423 330.12787 1.3275 1.72 2.49 2.64 3.18 2.49 gal GALAXY | Hon
114024 | J215936.59+011759.0| 2011-10-24 | 55859| F5902 14|24 329.90247 1.29973| 1.57| 2.68| 3.85] 6.22| 4.54/gal Unknown| Non
€} 2012 UDS{CNRS - by CDS - Distributed under GNU GPL v3 2252 sel | 717496 src 32fps | 701Mb E

Figure 17.5: 7] LA AR CIE R
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Aladin _File FEdit Image Catalog Overlay Tool View JLICIITH Help

eno0

== Lacation [22:04:10.50 +02:17:47.4 Discannect from SAMP P Frame | ICRS s
Optical *IR *UV *Radio *DSS *Simbad *MNED Broadcast selected planes

:

... all SAMP applications e%n

"’Dmu— T -0, O Mouse controls:
i a ke U

=] =]

zoom

&

e
+

oLeft: source selection.
oMiddle: quick panning
<Right: constrast
adjustement.

oWheel: quick zoom on

the reticle
A oSimple-clic: move the
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=
filter
{é 55 WISE @

L;V. pdr
DSS colored @
size — il +
opac. — - +
zoom — 11 +
Frame: ICRS|

22:09:52.30 +00:31:16.0

(c) 2012 UDS/CNRS - by COS - Distributed under GNU GPL v3

) g 7.453° x 4.433
s
ﬁn wink v%dlf\wew TABLE-FITS - Dec - [deg] Search D $ T o o
El Id. designation obsDate mijd planid spi f... RA Dec sSnru SN Snrr snri sSnrz ob’ class sub(

L1 116226) 3220410.49+021747.4]2011-10-24| 55859| F5902 16| 226| 331.0437317 2.2965064 2.82| 15.13| 22.24| 28.21| 15.12|F5 STAR F5

] 116230| J220501.09+022710.5 2011=10=-24| 55859 F5902 16| 230 331.25455 2.45293 5.95| 25.61| 19.74| 18.69 8.91| gal STAR A2V

[1 116231 3220425.14+022426.7 2011-10-24| 55859 F5902 16| 231 331.10477 2.40742 1.95 2.61 6.77| 10.65 7.19| gal Unknown | Hon

L[] 116232| 7220517.34+023443.0 2011-10-24| 55859 F5902 16| 232 331.32227 2.57863 1.71 2.39 5.71 7.92 5.54| gal Unknown| Hon

[1 116234[3220526.44+023915.8 2011-10-24| 55859 F5902 16| 234 331.36017 2.6544 2.08 3.23 8.09 8.55 5.37| gal unknown | Non

L] 116235 7220401.12+022745.9 2011-10-24| 55859 F5902 16| 235 331.0047 2.46275 1.42 2.11 4.11 T.48 5.47| gal Unknown| lon

1 116236] 3220440.73+023442.8 2011=10=-24| 55859 F5902 16| 236 331.16971 2.57858 1.93 2.66 3.17 3.85 2.5z gal unknown| Hon

2252 sel [ 726497 src 657Mb E)))
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CHAPTER 18

Topcat

FEFRFNFAE B E T AL TOPCAT & FEASER KIE Fl s . ettt Moy Sk E/EEL
Pt ERF B TEIR NS A NS e R E B R R R R AL, E R AR T
R, fEX—2= A TE TOPCAT AREZIHREF—/ NGB 4

TOPCAT Al 2&ERTEE Starlink TFRIF—#B 10 A 1. BAEEH AstroGrid #E474E
o X MR A4 Java IEEE S , 85 GNU 8 H A4 ATUE ( General Public License ) o X
BT LA E BT o

Topcat 1T A

[EeP le=e: HE

rTable List———  Current Table Properties

TOPCAT

S e EN &WE d&m Oe

Label:

Location:
Name:
Rows:
Columns:

Sort Order: @

Row Subset:

rSAMP
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800 TOPCAT
=By (B Ele ] [WHeeE M &WwE &~ 0e
"Table List————  Current Table Properties
Label: [pdr
Location: Aladin:pdr
Name: pdr
Rows: 717,496
. Columns: 34
Sort Order: 4} | -

Row Subset: | All 4|

rSAMP

Messages: ) Clients: | [] (®) & §

Figure 18.1: jlijsk SAMP PHU#EZ2K H Aladin &3

TOPCAT(1): Table Browser

&= (x|

Table Browser for 1: pdr
specld designation ohsDate mjd planld spld fiberld RA Dec :

1 101001 J220848.54-020324.3 2011-10-24 55859 F5902 1 1 332.20227  -2.05677
2 101002 J220953.17-020506.0 2011-10-24 55859 F5902 1 2 332.47158  -2.08502
3 101008 J220928.49-015720.7 2011-10-24 55859 F5902 1 8  332.36874  -1.95577
B 101009 J220849.59-015207.1 2011-10-24 55859 F5902 1 9 332.20666 -1.B6865
5 101016 J220923.69-020809.9 2011-10-24 55859 F5902 1 16  332.34872  -2.1361

6 101017 J220946.66-015526.5 2011-10-24 55859 F5902 1 17 332.44442  -1.92405
7 101020 J220853.37-015915.4 2011-10-24 55859 F5902 1 20 332.22238  -1.98763
8 101021 J220924.33-014833.5 2011-10-24 55859 F5902 1 21 332.35138  -1.80933
9 101023 J221001.52-020100.8 2011-10-24 55859 F5902 1 23 332.50637  -2.0169

10 101024 J220858.66-015511.4 2011-10-24 55859 F5902 1 24 332.24442  -1.91985
11 101026 )220612.29-014103.6 2011-10-24 55859 F5902 1 26  331.55123  -1.68436
12 101027 J220704.39-015452.1 2011-10-24 55859 F5902 1 27 331.76831  -1.91449
13 101028 J220629.19-013641.1 2011-10-24 55859 F5902 1 28 331.62165  -1.61144
14 101029 J220705.36-014949.8 2011-10-24 55859 F5902 1 29 331.77234  -1.83052
15 101030 J220637.65-014455.9 2011-10-24 55859 F5902 1 30 331.65689  -1.74887
16 101032 J220700.86-014113.4 2011-10-24 55859 F5902 1 32 331.7536 -1.68706
17 101033 J220653.27-015025.8 2011-10-24 55859 F5902 1 33 331.722 -1.8405

18 101035 J220635.03-014333.4 2011-10-24 55859 F5902 1 35 331.64598  -1.72595
19 101038 J220706.64-014157.5 2011-10-24 55859 F5902 1 38 331.77768  -1.69931
20 101041 J220701.32-014627.9 2011-10-24 55859 F5902 1 41 331.75554  -1.77443
21 101042 J220617.63-014451.3 2011-10-24 55859 F5902 1 42 331.57348  -1.74759
22 101043 J220719.05-015226.2 2011-10-24 55859 F5902 1 43 331.82941  -1.87396
23 101044 J270616.35-013840.4 2011-10-24 55859 F5902 1 44  331.56816 -1.64458
24 101048 J220725.08-013702.8 2011-10-24 55859 F5902 1 48  331.85452  -1.61746
25 101050 J220714.91-014549.6 2011-10-24 55859 F5902 1 50  331.81212  -1.7638

26 101052 J220655.22-011747.5 2011-10-24 55859 F5902 1 52 331.73009  -1.29655
27 101054 J220709.56-012743.4 2011-10-24 55859 F5902 1 54  331.78986  -1.46208

Figure 18.2: B HEEE LT
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TOPCAT(1): Table Columns

[ mH[E[E[& (¢ &

Table Columns for 1: pdr
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Figure 18.3: ZHELMRAIEE
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Spherical Plot
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L EEH e o
Lin

rData rRow Subsets
Table: | l:pdr #| Man (-]
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| Potential: 717,496 Included: 717,496 Visible: 717,496 |

Figure 18.4: S FEBRME AL

128 Chapter 18. Topcat



RXHEHE:1R1E. A 5 &%, Release 0.5

Histogram
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T File Views Graphics Joins Windows Interop  Help
8006 . ¥ cone Search L
: | a = ; ; :
|||@|E|,&))||@|EB|EB|©|E|W|[ %SimpleImageAccess{SlA}Query @lf(m)|||°|
’—Table List————— Current Table Properties— % Simple Spectral Access (SSA} Query
Label: |pdr Table Access Protocol (TAP) Query
Location: Aladin: V@ VizieR Catalogue Service
N :pd
R:.:: ;1; 49 B GAVO Millennium Run Query
; Columns: 34 . BaSTI Data Loader
Sort Order: 4 | |
Row Subset: | All TV Multicone
: Multiple SIA
rSAMP: g | pl
Multiple SSA 1
T S L4

Table Browser for 1: pdr
specld designation obsDate mjd planid spld fiberld RA Dec :

1 101001 )220848.54-020324.3 2011-10-24 55859 F5902 1 1 33z.20227 -2.05677
2z 101002 )220953.17-020506.0 2011-10-24 55859 F5902 1 2 332.47158 -2.08502
3 101008 )220928.49-015720.7 2011-10-24 55859 F5902 1 8 332.36874 -1.95577
4 101009 )220849.59-015207.1 2011-10-24 55859 F5902 1 2 332.20666 -1.86865
5 101016 J220923.69-020809.9 2011-10-24 558593 F5902 1 16 332.34872 -2.1361
6 101017 J220946.66-015526.5 2011-10-24 55859 F5902 1 17 332.44442 -1.92405
7 101020 J220853.37-015915.4 2011-10-24 55859 F5902 1 20 332.22238 =1.98763
8 101021 J220924.33-014833.5 2011-10-24 55859 F5902 1 21 332.35138 -1.80933
9 101023 )221001.52-020100.8 2011-10-24 55859 F5902 1 23 332.50637 -2.0169
10 101024 J220858.66-015511.4 2011-10-24 55859 F5902 1 24 332.24442 -1.91985
11 101026 J220612.29-014103.6 2011-10-24 55859 F5902 1 26 331.55123 -1.68436
12 101027 J220704.39-015452.1 2011-10-24 55859 F5902 1 27 331.76831 =-1.91449
13 101028 J220629.19-013641.1 2011-10-24 55859 F5902 1 28 331.62165 -1.61144
14 101029 J220705.36-014949.8 2011-10-24 55859 F5902 1 29 331.77234 -1.83052
15 101030 J220637.65-014455.9 2011-10-24 55859 F5902 1 30 331.65689 -1.74887
16 101032 J220700.86-014113.4 2011-10-24 55859 F5902 1 32 331.7536 -1.68706
17 101033 )220653.27-015025.8 2011-10-24 55859 F5902 1 33 331.722 =1.8405
18 101035 J220635.03-014333.4 2011-10-24 55859 F5902 1 35 331.64598 =-1.72595
19 101038 J220706.64-014157.5 2011-10-24 55859 F5902 1 38 331.77768 -1.69931
20 101041 J220701.32-014627.9 2011-10-24 55859 F5902 1 41 331.75554 -1.77443
21 101042 J220617.63-014451.3  2011-10-24 55859 F5902 1 42 331.57348 -1.74759
22 101043 J220719.05-015226.2 2011-10-24 55859 F5902 1 43 331.82941 -1.87396
23 101044 J220616.35-013840.4 2011-10-24 55859 F5902 1 44 331.56816 -1.64458
24 101048 J220725.08-013702.8 2011-10-24 55859 F5902 1 48 331.85452 -1.61746
25 101050 J220714.91-014549.6 2011-10-24 55859 F5902 1 50 331.81212 -1.7638
26 101052 J220655.22-011747.5 2011-10-24 55859 F5902 1 52 331.73009 -1.29655
27 101054 J220709.56-012743.4 2011-10-24 55859 F5902 1 54 331.78986 -1.46208

Figure 18.6: 1Jj[AJ7EZ1) VO flZ55
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Cone Search

£ @[%

—Available Cone Services

Registry: Ihtt|::+:1|'Jl'n:agi:‘.tr*,.nr.zlf.tn::ngrid.u::rgjl'El:'.tru::g;ril:i—regi:'.tr‘,,-rf':‘.v:ar‘.fice:'.;'Rv:agi:‘.tr*,.nrtfluer‘,,-".-'l_ri}_1lr'

Keywords: | | And |
Match Fields: IE‘T Short Name IE‘T Title IE‘T Subjects IE‘T 1D IE‘T Publisher [_| Descrig

IET Accept Resource Lists Cancel Query | Submit Query |

Query registry for Cone services:
enter keywords like "2mass gso” and click Submit Query.

Alternatively, enter Cone URL in field below.

AccessURL Description Version
Cone Parameters
Cone URL: | '
Object Name: | | Resolve |
RA: ' | degrees +| g2000) (v Accept Sky Positions
Dec: | | degrees 3| (2000)
Radius: | | degrees =

OK

Figure 18.7: VJj[RIfEZeI] VO IR55
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