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Abstract

Various astronomical resources exist in the astronomy community, e.g. tele-
scopes, films, analysis software, digital images, astronomy catalogs, spectrums
and simulation data. Especially, the observation and calculation data are the
basic resources for astronomy research. Huge data come with the operations of
huge amount of astronomy instruments and techniques; astronomy is entering the
full-band observation and data explosion era. We have to collect different kinds
of data to study an object’s real physical specification. The plenty multi-band
data will lead astronomers to a new level to understand the universe. But how to
find the same object’s information in different catalogs or other data sets becomes
a tough problem with huge data amount. More and more tools and techniques
which utilize new technologies also come with the big data. Astronomers spend
lots of time to learn the related knowledge to use these tools and services. How
to reduce the barrier among the tools and astronomers, to join the astronomical
resources and make them seamless accessible becomes an important issue. This
dissertation studies several key techniques to integrate astronomical resources

and get some new benefits.

Crossmatching is a useful technique to combine different data sets. Based on
the very fast Zones Algorithm Crossmatching method, this dissertation presents
a novel method to directly involve catalogs’ sky coverage information during the
crossmatching processes, which use uniform indices. The new method especially
works well when two catalogs only have small common sky coverage area. With
the benefit of the sky coverage information, we can do a simple DIFFERENCE op-
eration between two data sets to detect the reason why some objects do not have
counterparts in other catalog: they are not in the other catalog’s sky coverage,
or they are too faint to be detected by the telescope. This new method will be
applied to the new crossmatch engine of Virtual Astronomical Observatory of
United states.

Data integration urgently needs the technique to crossmatch different wave-
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bands of data. But in radio catalogs, some objects e.g. quasar has a radio core
in center and two radio lobes far away from the core. When crossmatching these
objects, we also have to consider these two lobes to find their full information.
This dissertation uses a geometry straight line model with different combination
of the radio detections to simulate the core and lobes, and applies the Bayesian
inferences method to find the best radio counterparts for an optical detection.
Other geometry or other kinds of model could be utilized in this method to find
the objects which fit the specified structure. We have done some experiments to
check the effectiveness of this method; the result is closed to the crossmatching
result by human eyes from Australian Radio Astronomers. It could be a choice
to integrate huge optical catalogs and radio catalogs which might come from the
SKA telescope.

This dissertation also tries to find new ways to integrate resources and makes
the usage mode simpler. With techniques from Virtual Observatory and based
on the maintenance of local FITS files, we have tried to join the local data
and software with the data and services on the internet to make them seamless
accessible. The more important aspect is to help astronomers to easily utilize
the tools, and focus on the scientific research but not the technical details of the
services. On the implementation, we use the Eclipse RCP framework to construct
the software which is cross-platform and pluginable. The plug-in structure would
encourage the astronomy community to contribute their implementation of data
usage or other functions, and eventually make this tool to be a platform which
integrates astronomy resources besides software. Some astronomy services are
already usable in this platform and easy to use.

At the end of this dissertation, we discuss issues about the management of
the videos of astronomy academic reports. Academic reports are also valuable
resources for astronomy learning and research. But they usually go unnoticed.
Sometimes, the reason is that people do not have the ability to solve the related
problems. This dissertation proposes a low-cost scheme, which only needs a
simple DV for family, to provide video web broadcasting and Video-On-Demand
service. With the accumulation of reports, videos and related documents, we

will be able to join these information to the scientific data sets and benefit the
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HRATM. RCFFERAFPHAER, KNI, SEFEQ W LR
B 25 WUAE P £ S8 DU XA ot s AR I R T R 2l — il AT 2 1,
FEH T AR

1.1 EHXXE

PERRINT IR [l @ — AN 22K, 19904F4%, SR R K AT HHLREE
FILFESEE T BRI E (Virtual Observatory, VO) FIMES. FIHTHHENLE
BHEAR, BUMRXE/REHAN R FREIE IS, EHHES R, R
SR MR B E R N R E AR N A . e B RS TR R
AR 2 BRI SR, RS T VO R B R 3L = AR S AR
A SR PRI FC RS T e

MRS EIXR—MEER G| Tk B R L EYLA L FDSE, 2R 19
ERMIMX G5 7T HAMVOM H. 20024E6 H, EEEMALE (National
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Virtual Observatory, NVO) KW RAEY) BB R L H (European Astro-
physical Virtual Observatory, EURO-VO) 53 [E K XM LR L & (UK
AstroGrid Virtual Observatory, AstroGrid) Ft[EZH % T [H br iR & B
(International Virtual Observatory Alliance, IVOA). 20024104, [ k& #L
KX H (China-VO) TiHWMA TIVOA.

bR RSB BRI S 2 et TR, R RS EE & & AR A1)
B 5 A A4E, 8 R SCEAE B B PR G O — AN 256 1 B ERAE R
MR E IVOA BiETHRERTERI K RE, Tkl 77 8 5 X L H o LA 15
E PRk A e A 2 55, HETIVOAF AN LAEA, Hilw 7 — R 5 i 55 3
S, IR ZA RSP O BRI 3R TARH A

o NHFEF (Applciations) TAEH. Hid T RNRCFEFEMETVOEE X
R 55 3EAT RSCERF TR A T R e A B FE P ) L3845 P (Simple
Application Messaging Protocol, SAMP) B, #EiEHVO A 8] 1)
HHEAETAET Ao

o Vs JZ (Data Access Layer) TAE4H. HAT S &g 5 MEVOL
TR IR B AT R ST e 55 20 422 3K 2 e 4 Sk R 0 25 9 9 4 A il
5, %% P i AT LSRR U7 ) AH R IR 55 92 1 0 458 FH 85 10 A6 P Y
H 77 22 il 2 0 b A L4 T8 R T2 AL R IR S5 AR 1 (Simple Cone Search,
ConeSearch) IO f&] B4 U5 1] $01 (Simple Image Access Protocol,
SIA) DM, FA&EHE VT | Hpi (Table Access Protocol, TAP) 21, fij
F 5 A 8 (Simple Spectral Access Protocol, SSAP) 131, & By i
T 22 V5 1) ¥ (Simple Line Access Protocol, SLA) M, HFE KT H{H
AT HIER R, TIIHE T D RICEIFERRET (Astronomical Data
Query Language, ADQL) 19, A DA 2 RER X AT Bk &=

o FPEM (Data Modeling) TAEH. Ly T MM E AR 5 B 4L 19T
BRI ER R, AR F R EIERE R AHR B, i
773 FRRRAE—ANHEZE R AL B IR 2L ) @, H AT O 48 g L H A A A
(Photometry Data Model) 16, J il ¥ # & (Spectral Data Model)

4IVOAf|\éE'http ://www.ivoa.net/about/what-is-ivoa.html
SIVOA #iEnttp://www.ivoa.net/documents/


http://www.ivoa.net/about/what-is-ivoa.html
http://www.ivoa.net/documents/
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07, faj PR s 2 B A5 (Simple Spectral Lines Data Model) 81, A%
PR (Simulation Data Model) M1454E,

o M5 MRS (Grid & Web Services) TAEZH. H B2 HESE
NVOIREE T N Pk H2 AR 5 W0 28 ik 55 H AR B R AR . 3T 1 5 s 8 Bt 1)
ISEMLH] (Single-Sign-On Profile: Authentication Mechanisms) 20, F%
FZH05E LS (Parameter Description Language) PU. JETFRESTH A
T X 28 SCAE A1 IR 55 VOSpace (VOSpace specification) PAEEEE I

o i X (Semantics) TAEH. FRERICUIAKH, B A1 LCAR
TSR TN R E R, R, M, FE AU AR
RIXME W brdERfMER 7, G BERES. Al #E BOER
A, X TVOH BT B S AL (Units in the VO) B30 1] # 4%
A, (Vocabularies in the Virtual Observatory) M i #5118 24 (Simple
Knowledge Organization System) 24, PLK SRS — ik Jy 14201261127 2%

o
~Jo

o VOFif (VOEvent) TAEA. Hbr@ K2 FRIR FHARRI IR, 1418,
HR S5 B R bRE, DR—ri A HEANES S L. X—HFr
VT T RZH A TR IIE (Sky Event Reporting Metadata) 281,

o THIRIEM (Resource Registry) TAEZH. TVOABTIRIEN (IVOA Registry)
HNRLZFRRBEEVO BRI E. FEfR. FH7NEEE. 1t
TAEH F 2 € XIVOA RegistrytH ¢ 1 & Fh bR, WIVOAZE — B JE br
HAF (IVOA Identifiers) 29, #FEIVOA Registry #21 (IVOA Registry
Interfaces) B0, %t Jf 764 ® X (Resource Metadata for the Virtual

31] Afs A
| &,

Observatory) !

o VOERKKIL (VOTable) TAEZH. #HllEXMLIEINFIVO RS EHE A H ks
#: VOTablel?,

XU TAE S AREILE A B TIVOARI 224, anfE1.28 , (HIXEd T4 mE R
HWAFBERFEFE T, RS RSB IRSS T RN 92 358 3

SIVOAZE ) K =k Ehttp ://www.ivoa.net/documents/Notes/IVOAArchitecture/20101123/
IVOAArchitecture-1.0-20101123.pdf


http://www.ivoa.net/documents/Notes/IVOAArchitecture/20101123/IVOAArchitecture-1.0-20101123.pdf
http://www.ivoa.net/documents/Notes/IVOAArchitecture/20101123/IVOAArchitecture-1.0-20101123.pdf

USERS
LEVEL 2

¥ . COMPUTERS
All standards \9,_‘-',« ST InProgress

USER LAYER .
Browser Based Script Based

Apps Desktop Apps Apps
USING —
Registry Interface Vo Que'y Utypes

paL Languages Units

Resource Metadata

VODataService Sei cs C gg s

| SpectrumDM \ | ssaP |

StandardRegExt PhotDM

SimpleDALRegEx Formats SmDM | SimDAL
: | Resource Identifier H VOTable :

vopipe SHARING

Data and Metadata Collection
RESOURCE LAYER

R

E

G

|

S —_ E i

T AlppllcatlonRegExlt ObsProvDM | ssLDOm SLAP
R

Y

nWuoumoor > - 2>»0
WrO0O0-+H03x DT

Storage Computation

20101004
IVOA Architecture

1.2: EBRER S EEIVOARIZEM.

B TAE L. WRRCEFRERFEGADQLXFNAMIES, HABTHEHR
RN e, (HRRXWIFARDAF 20, AT LA EE IR 55 A iR it — L8
] B ) L T TR AT A B

FEREM R LG KRG BB SR L N LWL E ST, 24
RAE BRI B R AT T A2 R SCEE BUR SR 55 e A vk I R 387 B8 R S 3k
$E 0> (Strasbourg Astronomical Data Center, 415 & 5CDS) 7 & 3 [H &
KX & (US Virtual Astronomical Observatory, VAO® —— i #XNational Virtual
Observatory, NVO?) JUANUEH, A KEMEIEHESW A IR, FEEET
— RANIR RS ShriE, 5 REERR .

"CDS http://cds.u-strasbg.fr/
8VAO http://wuw.usvao.org/
NVO http://www.us-vo.org/old_index.html


http://cds.u-strasbg.fr/
http://www.usvao.org/
http://www.us-vo.org/old_index.html
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V25 [ S0 e 7 A R SO 0 B N A B IRSS RIS FH I R A 44 R i
Mt M SCHRZR 51 R %5 (Set of Identifications, Measurements and Bibliography for
Astronomical Data, Simbad) ', AJ DUk R A& FREL A FRA ) — > RAKRH
fa R, Aebr. SCHERE B %%, HAERRS (VizieR) ' HAT#RM 711052 4>
ERMNEMRS, 1B R, A, CDSIA L H B FAladint?, fELRT
SGENRS (X-Match) 3, SCHRIRSS (CDS Bibliographic Service) 4 &&— %
FIEL:. H RS

% B BRI E 2 T R E RIS R 28R mRE &
SR T B AEOR, i3 55 B Br e [ 5 R SCBERE M 5 & A ol (NVO
Directory) . 38 F IR AR T H (DataScope) 6. 7E£E28 X bl L H
(Open SkyQuery) 7, i[%igﬂﬁ% (Footprmt Service) 8BSIBT S kG
R HTIRSS (Spectrum Service) ' 525 H HARS 5 T H. X1, EK
XH N ] BRI R BB R 45 (SAO/NASA Astrophysics Data System,
ADS) HEELHEBIR L ERZS5E 2,

Hh [ R AR S PO B S 1S, (AR FE T 9 B0 AR SCEE A B —— XRR
RRX A Z HAR A i R LIS (Large Sky Area Multi-Object Fibre
Spectroscopy Telescope, LAMOST)—— Kt K X E 5 (Chinese Small
Telescope ARray, CSTAR) %1% % $2 HE 54l K A Ik 55, RIS B £ 347
MRS, tEH T —EHOWER. oK REYEZENRCEKER
ZHIIH 2 —, K, China-VO B EB K 7 KAE(E B BB LR T
A SkyMouse?0B8l, IR & E PRI T (Virtual Observatory Data Access
Service, VO-DAS) 2B FITS sk NFE R4 (FITS Header Archiving
System, FitHAS). KAWL I EZ —HIRFER —EHF&5: RKRCHRFEH

108imbad http://simbad.u-strasbg.fr/simbad/

"VizieR http://vizier.u-strasbg.fr/viz-bin/VizieR

12 Aladin http://aladin.u-strasbg.fr/aladin.gnl

13X-Match http://cdsxmatch.u-strasbg.fr/xmatch

14CDS Bibliographyic Service http://cdsbib.u-strasbg.fr/cgi-bin/cdsbib
NVO Directory http://nvo.stsci.edu/vori0/index.aspx

%DataScope http://heasarc.gsfc.nasa.gov/cgi-bin/vo/datascope/init.pl
17 Open SkyQueryhttp://openskyquery.net/Sky/skysite/

8 Footprint Service http://voservices.net/footprint

19Spectrum Service http://voservices.net/spectrum

20SkyMouse http://skymouse.china-vo.org/

21V O-DAS http://www.china-vo.org/vodas.html


http://simbad.u-strasbg.fr/simbad/
http://vizier.u-strasbg.fr/viz-bin/VizieR
http://aladin.u-strasbg.fr/aladin.gml
http://cdsxmatch.u-strasbg.fr/xmatch
http://cdsbib.u-strasbg.fr/cgi-bin/cdsbib
http://nvo.stsci.edu/vor10/index.aspx
http://heasarc.gsfc.nasa.gov/cgi-bin/vo/datascope/init.pl
http://openskyquery.net/Sky/skysite/
http://voservices.net/footprint
http://voservices.net/spectrum
http://skymouse.china-vo.org/
http://www.china-vo.org/vodas.html

Chinn'_\%)'#‘_ iﬁ T ETE e

ronomical Data Center

1=% = e BN

T i ) ——
?l:;i?.\i;R E CSTAR 2008 Catalog [] &5 Sesame [E3E3 e
HIRFHHE
@Simbad @NED o g N & 8 - HERZARERARS (Simple Cone _

Search) o UCACH EFiERER (2012-8-29)
ALL ML )
RIS (TAP) * CDS VizeREHAHEEMEIS B ESIFE i
Search p N . . (2012-6-20)
FETEHE AIOSTRSEE R » WISE£ESEEREMIER 20124-19)
Reset Help 7 B BT R M AR o LAMOST ST SRE T (2011-12-13)
ECEE (CoTAR + SDSS DREEFAIFHEMENAR (2011-3-
i F W Sloan HEFHHEER (SDSS) 23)
ErE R T AT EEATRUECODRHRIEE S > M=
REENEY S (IUCAC)
HERSRERET BEH2ER
: s oo e el
S HT 3 SDSS SkyServer JEET
ﬁﬁ?fcggs:-iyﬁﬁ COSE#% o hEENETSERTREY 201258 FRFEIE
A n‘\ AC S B CCORHRD BT (2012-12-28)
MERORER S EATACCORELE . REENEY EEE S0 A A

#riREE (NED)

ERETEET (2012-12-3)
* iR CRREFEE N RN
FHEE (2012-5-25)
N * 2012FWWTSER IS (BED (2012-
5-7)
e + ErEasigeehESnEE FERRAmL

WISERFHEER (WisE /]
AEEFTMTER (2MASS)

(Astrophysics) A, (2012-3-21)
=1

/A / (ﬁ’ Capyright ©2005-2012, RERSISER R TE KEE
o Jl JAR-AN fitht: JLETSIEE AR P02 SEHFIREFETE B 1006 5umeany ChinaUn
Member of WORLD DATA syerew CEFINA wassamsen e 010-64872500 Email: archive(atinac.cas.cn B

P 1.3: R ] R S R Rl 1

2% (Astronomical Resource Manager , ARM) 25T H. #t4h, China-VOILH
AT A E R SCEE P02, W3, AERSF AR SCEE I B R U
5. BATC KM Z B8 K MM A . CSTAR 1 EH 2 26 EE. EXRK L
G2 16K Fm g W E R RAVE ., KRS, HAZNMERMBMER.
P FERRMEEE. R KChina-VO IHGAE B N R SCHE KA. BIREE S TAE -
k%% ), NN AR ST R T I R S5

1.2 Z XA
RICERIEHER BRI G OAEFZ—. BER—RIKRMAEEEH

22 [ R SCHE F Oohttp: //casdce. china-vo.org/
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5, NPV EIRFERRE TBA RIS IT ekt k. BH I
I EATR RICEOR MM 25 e B RAE 7 RER KRG B EIE, m2fiek
ERIBKEFR (Two Micron All Sky Survey, 2MASS) 5 7470,992,970 K
R EEBZERLEBLOATR (United States Naval Observatory B1.0 Catalog,
USNO B1.0) £3%1,042,618,2611 K A4 2012 £E8H A A Y 37 e H v AL i K
FHOREHE (Sloan Digital Sky Survey Data Release 9, SDSS DR9) &2 %4y
B 11,231,051,050 R AR, B W R I E— 2R, ARk R I H
R 2 R ER. 2B P A MO T X L 25 R, 1 Leht
FIR BB T R —, A2 ] LLE S 22 AN 7 i SoE 4R S I &S
ORI 2 TR, X T HE A 22 GIEIAN (crossmatch) 5 A KK [A] Y5
(1) 22 AW 5 TR REEE R 28 [ AR 3L 652010 AFEPATTHRIME ool sz AIEIA
TRy A SR 2 OV DN Bl A2 75 RIS — A Al (S s, Y93 Bot s
SE, I IR LI A A AE AN R (A AS Rl Bz b 7 A8 IR R A7 — b 32
W7V, AREEWLIN &5 FEAE R BR_E I A7 B i R 5 R e A WL 45 SR 2 5 U E
[ — Rk, BAREATE —SEha, %A 4 H UL NERE DL UL 52 NN
HATWER], HETIA RN —MSERR TR Cam) 2. BRAZXGEIA
FEAEPAE LA TT R R, For— 852 B VLG ) YR AR S HEAT G Tt 0t
FUATAST s FL A ) 32 BB R e v 55777 T ) r] @001, i e 8% o b S AR
A AR T EATS R B AL B 7 2, IO — AR i TR R IR S5 T 1 IE
o

W AEZE SCHE N E R 77 T A — L2t 58 an i PHE2IESIBA g 50 1 38
2 JE =M MK (Hierarchical Triangular Mesh, HTM) & 5|4 X Skd-tree #%
BT A0 B B A8 SCUE A J7 s TR T oIPOIBT) AR e PR AR R Al B T
T-MapReducet& B4 (1) 4341 XA AENFAR, BUS 7 AET R

EREANE 2 E IS AL [ AMIRETE, B ARG 2 8ok R R R X 7 ot B Ay
ANBRICGENEARF . EfIlE EaR AR eGE, lEFasfila
BAEW. WA RERIXE (55, R Ioi% U B L8R BEL BC YR & IR Dy H o=
ARIEBIBRPR IR B2 e A Ty — B R AIINE B N, — 225 8] i) U5 ik
AR FTHTMECHEALPix!" W] DIAE 5 € XIS N A2, ER BT 1 552
SCUENAS B AN AR 2R 51 S LASR iy R 152, DRI 1 7 2204 1020 B 25 EER 44
2838 52 XA B
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i

ARSI E DR T — Mo 777k, 8 2 18] R ) B8 N 2158 AE A,
TEAE SCUE NI 46 2 BT HERR 450 0% X d s FRAT 528 AR A — R R &R
G177 T RERS L2 BT TR BB, I HLE AT DAY WLINE (R 63 e & 7 A 32
PR IS SRR

TEW BRI R X 78 755 BN 238 SIEINEOR R 2 8/, B e E R i 2
W R IX EEAE B EAR T LLANTE — N B R S A RSP W Le [X I, (H 24T
R fer B — Pl — 10 07 2O B AT Rt ok, IF AT DL E RN 258 SCUETA
Hde, AW TT A Bk B R 2 B T2 AL (Spherical Toolkit), H
Az LB A H CH#. Microsoft SQL Server. Java M A N FEHIC + +HAS,
Spherical Toolkit 247 7 Bk E L2 H K E%F (Spherical Library) K472
=AM, TEARWSCH, BT A ESpherical Library SRXF R EK L HH WA ARIE
ITHIR, FERI TR T A EE. FREETHE, HUS R TR AMESESE,

KA R R HE A EEIE E R, S G =50 EdE 17877, B
J7 X BE IR &R A8 XOUF A VA A B AR AR BUEE R R ag AT, MR T BAT
XTECHE AT VI HE, T B AR EYE. Jim Gray ) Z 0 H % (Zones
Algorithm) PO & 48 e 22 XE A FE AR R . el X RERZEAT 5%
Wk, BTEANFH NS (ZonelD), ¥ H1Z4"5 ZonelD & /84 (right
ascension, R.AD XTEARIATRER G, 7 LUK ALRER T 3R ARl 4 B4
HALCE, e T BIRAAA IR A, ekl AL K RE S R
24570, ] PR ) PRl T e S B, AT A SE AN R AR I S B R S B R A AR
—MB/NERT IE T T N AN RN RE, £ B AT 50 i KN
EXT AR SE TS, TR E SR K E IR SCE A SIEIARS: (Open
SkyQuery) K &N T 4% 0 A8 SR\ FE AP, A8 S 38 3 X 4% iy B 1%
HEATHGE, BORXE G B SGIEANERE, midE— PR e R, T AR
N TAES KT EERIELR, W8 Jefe 5 — 50 5k Bk AT VE A i ik, DAfE
e VY g A R bR IR, AR R T R

1.3 RAFERSHEERNIZEA

T2 IR SRRSO BT TR, BRI A 2 B E DG
B MWIAE SN RICHTIU 5 2 2 i BOAUE (B 5 4 R S A 5 B W B L SK,
RS A — AR 2 J5 T R A BE HAE T E RS ik, #— PRt
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FUBAE 76 RS B i AR R B XA NEART7 1.

— NIRRT S IS5 R AT Re B & 2 AN 4y, WSS R AR I A0 B R N K
W, TEERAHE =580 0 mIx BIX =AM R 4. 165 BRI — A KAk
HRE—ADMMEEE, BHZ R A0 E 7. 7R IX B R B = 5 AU &5 2R
556 A I 5 FEAE N A R — R A

&R 1 TAE R 2 R B — MY, DURSEADH LA A B AR RR
fiEo P FEAS G YR 78 1 0] UE A R S F R A A rT B R I AL A DA B 4
BRI P A7 HET KPR — MR 2 2 MG IR A S R, TEMN
R R, X B vk E R R T Tamés Budavari 5 Alex Szalay 5% T 38 XAIF
NIRRT T A 9Ee ARATT AR AF 9 32 B3 T DU B e HE W 47, VR4l 7 vk
BB LEPIITN A IR EE T — P N T 5 H FH 3 E
NP9, Gk B R R

1.4 HBREG—EBTLENHE

A& XAENB ARV B )& Bl B TR 110 24 BT R S BN Il 55 1O AR e
K, MBS R Rk, THMBE oS 7. MESEE T
HAYIRAF. MIDAS. IDL 3 i thfil 5 25 3 TR R R M i, R
FHRA LALLM, HEFEL 7, WEEZ 7. X8H TAMHRHEAR
ORI 2%, KEMEH 7 RCEF AR ENIE S, A, 15T AM
T IRER K e IVOAT A HAEBE R L WIT A G, BARERS R ORSIT
Ky TR A6 SO ITE, (H 2K EEHR IFA & RO KT R
RICF GBI TR AT, AR TR, RR R FEATLA
(52> EAE R OREI A, AT T A A O R E B T B RER T —R
A TE LIRS, AR ICEF IR TAE . B R SORS T 5T
RIFHA, BB, $RABEMRI S AP A M 45

FE SN T PR R R JAT AR — T H B — 2, BRITRE A Hh B I 5 X 245 %
BERES BCRTTE, I — R 5 T G RSN FHROR. = EAE—
A6 R AR 52 IR SS. AHN AR EEN MRS SR, &
A S TR AR A K, M RAUR K 2% TR Ja pLEl. I X sy 7
WL — DB 6. B E &8t RICEFEE A (Astronomical
Resource Manager, ARM).
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1.5 MIFFENEAES%L®

RYEFBRATEGHUNEIRMER, 5 TR (HER 2R
R A G2 PR A0 R SO P A o e 45 55, R AR HE R, "TH TR, #
B LEEME. Am, DMERSMEIL SR Il E @A R, 5
AANEESM Z T CES N X g 2 e W EE A FEE, FOERA T A
VLR B 2 NAE k. V2 25 Btk 4ahk, 5| DA I&EHE.,

X7 AR, DA ESRER, fETIWARETEE A&
M b E FERAZ RS, WDV &, Wl 4a 5 5 A W & 1 Jeik 2
xR, A DL AR B AR k. B B OA R IR B, ek
THHER M 7T (Space Telescope Science Institute, STScl) BB R4t
(STScl Webcasting) 23, AT TH LW IR & kWL M intRik & Uia k&
P M A B T B SR A R AT B R M AR A S R A (H g, BN BRI
T, mEBEART. HTEENTR. AR CELERHE A5, SCHTT
%, W KDV A E WK AR B3 2 AT DR B4R 4, 18 e X 24 T 1 T R
MR AR, KA S EEA I E B ES. AR IAEERME 2222, it
FLI7 T AE R

1.6 BXEDHRH

BE, WHIARSCIAREN T . 1008 RSO F N 180 2 L i PR 95
A, NHBEMRLEX - RICEELEARME G, UL E EN R
SCEHTHAFHI SR, X RICHE. RS REBE K Rl & BOR R 75 SR A5 4R

BOE, AR T RN RE 2y BRI B s 5 e
Loy J2 = WAk o VAR IR K T P 12 50 o 502 3 BRI BT IR Tk, A&
90 J2 = A RS S RER ) 7305 2K K PR d B R 305 KA Ji T 2 T 22 TR
SLFE, 2 55 DY & AR A2l

B, WA Tim GrayBk TR BRI 20 05 3 10 PR 52 SR N 3%
—— i R —— R BE R P S SR RLA R S U
BT e

FVUE, AN T8 — R R A AR AR AR B AR KR X
B8 R EW A AENE LS, ] LR AN 2 AR 1 S XA R, 755

233TScl Webcasting https://webcast.stsci.edu/webcast/
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iy EIE R Bt — 4R 1A G B, Ak, BT RIXAE BRI, Bt
Fi ARG AT DA R R B R YA T P A I

A, AT IR R R B SR S R R SE AR
J7iFe A EZRAEX RRACAY, X &R AT i AR & Ak 2 & 07 AR g AT, A
P It T RE A& T7 e SR A F Cadt AT S I 5 R RIS i R S
F N TAE AR B 45 R AT X

FNE, WIFIHFSLIL 7 — AR OCE IR 488 G 1 SR 1 B B —— RO
PEHS. ZBM R NMRERS TG, RS 7 L A7 L8 8
BRI T B RIS B SR M2 Ik 5. & BTt 2 A9 R O
WAIT R X R I, DO H D ae A Wit 47 5 0.

FLE, N TSRO, PR — MRS T T S S E A
RUGIELETE RS i T RGNS T RF RS0 R BCEEKR, W
T EIE. SRR, JF45A Widows Media Service S8 F & #4777 A
A STt



B-E mKEBEFEsEEIAS

RERRIFFTIERFES, BEsEle R CFFIREMAEZE. 316094
AR e I G b A BE 3 45 B T RSO DA, Je B B e B — 3l N — i i AE
T, HN T XN, ICERS SRR KU
AT, EREEGARZR, ARG Sk WIS e i 1 R L4
KIX? WA, —ANERPTE G Xk ? X AME BN EE a2 R K
X% 15K (Sky Coverage), BRI EE (Footprint). KIX 7 i K AI LA U7 {8
Mo U RSO S, R X Ik e g b B S W 1. IX RIS S R B B
JCHAH, AHRTHE B s f Rl R IX & 55 B AR TR AR
VTR Gt gt WOt Rl TR RE, RXEREEAEL
HALE R E,

XFTBLJOWI,  FITSOU S A pir & (045 B2 2 88 1), J8 a5 ARRR &
(World Coordinate System, WCS) AJ LLKIE & B 78 a5 K X (H X T8 H
T AR AL bR 22 50 0 22 UROWEIN B8 22 A R X R, G He A 3 8 X3 i gl , )
BT R E ARk, BT EE — A T HERKEM. T el r &6, it
SR S

ki B 2 is T H A (Spherical Toolkit) ' 1E 2 M 11X — 75 K 1M
AR, B —MREXFREMQ, 70 REK BB U R 347 8 w8 T
. Spherical Tookit& H 3 [H 255 2 & 4 #i K% (Johns Hopkins University)
HJAlex Szalay #(#% K Taméas Budavéri, Gyorgy FeketeZF N ¥ it I S 8102,
HEf 24 ACH#. Microsoft SQL Server. Java. CH++ZELZNF S Z AR
Ao H AP CHMSQLIONER A HTamas Budavari 25 AN SEHL, Javahit 4% i Deoyani
Nandrekar-HeinisSZ B, C++hR A B A N SE.  SQLAR A 78 32 [F Hy F £ 7 &
K (Sloan Digital Sky Survey, SDSS) 2MI%#s &K fi 24t (SkyServer) 04 I
193] 7 Fraz . fEZAC XN L H (Open SkyQuery) 4. KX 7& i K

!Spherical Toolkit http://voservices.net/spherical/Default.aspx
28DSS http://www.sdss.org/

3SkyServer http://skyserver.org/

4Open SkyQuery http://www.openskyquery.net/Sky/skysite/


http://voservices.net/spherical/Default.aspx
http://www.sdss.org/
http://skyserver.org/
http://www.openskyquery.net/Sky/skysite/
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%5 (Footprint Service) ° %R X & MR 55 HAEH 2] 1 b EBIR#AEE. £
AR E, CH+hAR W T H -~ B € SR80 7 XY My SQLER £ 2, i
AMySQLAR 7] LU A Spherical ToolkitXf FIE #E47 e fE.  IXFEAM I 4 Ak /& R 3L
o8 AT DL LR E i b v o S T 7R I SRR A, T R A S ke B A ER
P e FH N RH PSR T HATIEH. T SQLIH /7 H & SCeREU T DLk 7
TR ER BT BRI, S m T TAERGE.

2.1 TkEAEFEEEREE

B iz H R EUZE (Spherical Library) A& Spherical Toolkit & )2 5 47
HITER I B G Sia B, AR RITEAREORN I ETE S SRR —FEsh 4
B FETFEH ST IR B 4% G B e R BRSO R A K X 78 A B AT DL
LG R AR e

N T A8 T #Ef#Spherical Library )& F 8 H 7, BEAFE 7L
M) — SRR &, FEE TR RE. HE T EAEE LA
Gk

2.1.1 HFRFR

Spherical Library2& TP ANMRER R, — & RICH IR E IR (Right Ascension,
Declination) ——ER/R N (o, 6) —— _4ERGE, Hr /R BUEEFEIY(0°, 360°];
IR R BB VS B N [—90°,90°].  FR& R4 R Gt AT LUR 2 2 i S T R 1) 22
GERGR. —EPARIRERO A A (HRIHLERER O N 2D 1 (2, y, 2) = 4EZ5[H]
R /RALPR R (Cartesian Coordinate System), FE&REKN-12 N1, HALMN1,
EFENERG R M BRT FAE— ST 2 A BAL M Ea? + 2 4+ 22 = 1. K
H1 J2000F 70 KA KRR (1,0,0), ZRIEAEAR(90°, 0°) I S AL AR N (0,1,0), KER
AR S AR N (0,0,1), RERFIRASALFR (0,0, —1)s (o, 0) S(x,y, 2)IEAIR

*Footprint Service http://voservices.net/footprint/


http://voservices.net/footprint/
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ZA] LB AR2.1~2.540 B ¥,

r = cosdcosa (2.1)
y = cosdsina (2.2)
z = sind (2.3)
a = arctan% (2.4)

= arcsinz (2.5)

2.1.2 FzZ=)

o738 (Halfspace) s&BKT B —#B4r. @i —AN P )E BRI, Fr
AU A2 P T ) O [m] B4 R R — 30 o Bk . 2.1 S, A —F
S EREIE], Sz~ vk msg B, WA B B asBor BN B das 1 =
[Bo %P1 ] LA — AN & R AEZ A &7 7 E R E o, fa bRtk
A& (0,0,1), R &7 M ER W &% 80.85; BILL(0,0,1) AL R &R —
AP S BRI FE R ON0.85. BRI T I 0 —#B4r, BT 77 KBGERHHE 5 — 4>
TS, %P R AR R R RO (0,0,-1),  HAZAF I R T ) i 25 R
R-0.858 07, MEFR R SERA RN TT M3 WERANR vk m, EA]
BT —E. W EDRPUEIEE N[-1,1], RimiEiiD = -1
IS BRI AH VD A B AN BR T s A D = 1P SERImAE Y], (HAEE
RIEKTH N 45

2.1.3 MA

T (Convex) AALEAMRA P EMALE. JUTHTE 1IfE SR
[, WEKMEZA, MRS MHH—RETEEX: ¢ ={H NHyN
...m[—[n}o

e an A8 AR 2R ER Fan 2. 200N foas by oo A —NETBXIE, FE
i PUAS 2= E) R 2 ) <7 B PN AHE. B RIPU %k idaby bey ed. da
SalET 1 20 3¢ AP EE— BB IR, BEAE S 53 A2 R IBR b g
gy, AETPasE. Wi, 1. 24 3. 4 P28 R e A T BRI ) — 35 70 BF
TEIRXIE, (HRAX AT AR IFARZRXANZEE, WA EHESNT K

62225 [A) P E 7R B BR it tp: //wuw. skyserver. org/htm/HtmPrimer/tut_primer.html



http://www.skyserver.org/htm/HtmPrimer/tut_primer.html
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2.1: 7% [A]Halfspace V- V) FI BRI 45 2. 70 Bl b —F g sk )E),
S E A s B, A B A e gy R D Bir a5 4 2 25 1

EE )R T DA A0 1A 5, B i 7 10 30 2 B0 A D A~ 2 8] i Ay 3 1)
e X, R BRI AN R DU i S DX A 5 Mt By E A
AR S ORI A A A G, IXREA BERE 228 X A R B n )
AR SE, SHENDMREARGEZ, 55 58 A F KD %201
i (R RER DX I SR AE A5 P 4 22 ) R 38 T T P 75 3 T ) — A 2 T ) e

2.1.4 [Xig

X3 (Region) A&FKMH EREEIRIR. EWTUZEHEFAN — Nl Z M HE
B BRI LT TR e N T IRFFECE B — 3, — AN XEEE A — AR
AR, B v B, — A sUR gl oy s XKtk R A AD. — A X IT
DL IR _E AT SR, e e a1 5 i 8 20— [ i e 2R b #3905 93
EEIRHG T anER T 2 1. B, BUOAGEERTH I — M.

faf i, — XIS AN E I E M R ={CiUCU---U
Chto

H R CAT AT, — SRR RN R e AT, e e H &
. — AN IE R AR S, Bl —AN R — AN XK. R, — A
A A B 2 H O X, 2 B e X X 3. 7ESpherical Library 41
) BR HS T PR UK SR A X e ELAAR PR 2 20 TR Y DI B R ARG — S8 R X
i R EE R,
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Bl 2.2 SMEIDANEL (1. 20 3. 4D HOAE BT 0% 02 2 1 1050 A A o ok
AHE AP B S IR Ik 0 T SR BE T B CBEIUANSR A4 B Ma. by
Q) MEHIR, R T ST R 5 B SO [X b
M0 ) 5 IR A2 o B

2.1.5 XEENIES

Spherical Library H'ffJHalfspace. Convex. Region%EME&n] PA#IAEKH
REZHMEE. H2, XEMESEHEY E=AF. B, Bk 2aF
EMSAERRNZESR. N7 ReW 7 (1 A H & 805208 5 kiR TR AR,
Spherical Library Wit 7 —4> “ X3 GEF 7, 8 SCARRIE AR #Hd — A~ 8L
Z AT JEAR.  Spherical Library I f#RE 25 7T LT 7 & 4% 2SR BT AR HR (5
BATIENT, SR 5 A O B Region 23RS, IXFERLRRID 1 ok B S
FMERE. F4h, TRARAEE. FEEMTHE S B nT LUl 776 il & I SCAR Y
Xfarthe PIMAEFHE R IEAUE 2 1 R B NS0 LT BT J 77, BRIK T
8 1A

DX S & BT TR A% 2. LR -

RO (44.2°,33.1°) AR N5 2 BRI B 5E A -

REGION CIRCLE J2000 44.2 33.1 5
NS a0 2. 3 I C++ 27 I
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%% 2.1: Spherical Library X3 &S
{}* BEON AT N R
{--}2 B2 5 N R
[134 0534 B 52 P B
null T
R L, AN
D N T-1512 18] (#5250
TR RGO (ra,dec) 85 (x,y,2) B & 77 0] ) % &
ra G, BRI
dec IR, AN
Xy 7z BN ERTHT - ) A )
regionSpec REGION{areaSpec} * | areaSpec
areaSpec circleSpec|rectSpec|polySpec|hullSpec| convexSpec
convexSpec CONVEX J2000{ra dec D} *
CONVEX CARTESIAN{x y z D} *
CONVEX{x y z D} *
null
rectSpec RECT J2000{ra dec} 2
RECT CARTESIAN{x y z} 2
circleSpec CIRCLE J2000 ra dec R
CIRCLE CARTESIAN xy z R
polySpec POLY J2000{ra dec} 3+
POLY CARTESIAN{x y z} 3+
hullSpec CHULL J2000{ra dec} 3+

CHULL CARTESIAN{x y z} 3+
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#include "./Sphericallib/global.h"
#include "./SphericallLib/Region.h"
#include "./SphericalHTM/Parser.h"

int main(int argn, char * argv[])

{
std::string spec = "REGION CIRCLE J2000 44.2 33.1 5";
boost: :shared_ptr<Region> reg = Parser::compile(spec);
reg->Simplify();
std::cout<<"Area of this region"<<reg->getArea()<<std::endl;
std: :cout<<reg->ToString() ;
return O;

}
B 2.3: I “XIGE SGEF 7 RMiE — D ruDfE(44.2°, 33.1°) B4R N5 0
R [E

2.2 SE=RAME

7 JE = A A% 4 X NHierarchical Triangular Mesh (HTM), EIX} KX )
IR 2 EIR = AL . HTME S HKunszt 58 A3 60 661, Hire &k
FIHTM257, HTMHE #% % #J FShperical Library 2 I, #&X}Spherical Library
My . wmE2.4 R, EN—A)NHEE, THAERZE Z. St/
RS B A BRI b, R P2 A8 BRI =M, ANAEALER, 4NTEREER. R
R B PER AR =M Fr A T . ARSI BT A XA R R T ARiE. 7] A
AR A )\ AR THCE B ERAR A, FLP9 T 5 BRI A ER T ) P AR A, T At DY 32 D)
BI5) A AEARTE b BRI 22320 B3 )2 )\ T A4 & 2k 10 R BRI .

SANERTHI = ff, $wm AL 77 2 il iy 44 WNOEN3 K S0ES3. HATH EATHK
RO =tz (TrixeDo &F—AN =705 AT 98 20 DU A SE /N = A T &R
W2 50 R, Hoam ik, BRI = A &I A, st B K 3 1 1= 5K
B = AUEBRE R, BT BT IR S TR S A R TR AN = AT R
o XI5 ERT DLd I R 3 VA ) 5 20— = A1 T8 2= U0 3 BBk N R = A
TG

AR 477 AR B AR AL T — M = e Rm it T A k. B4 =
FICERA =TS0 AR a4 80 1802, 8% B X B340 A s 4807

AN R THTME#EK Ahttp: //www . skyserver. org/htm/index . html


http://www.skyserver.org/htm/index.html
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B 2.4: R R BRI HGE I =LA

U 5270 FrgE vl kb = Ao E A8 AR =AW S 5 7 I o,
1. 2. 3T 4. SR =MILEFR AT AT, WINRIZT SR =M+
Mgws (+ = M5 = AILERTSR0, WHG 5 ¥ g % 8 = M9
5400, BRI =AM IN3. XK, N ARG TR AR R
K, MHKEWERR T HITARIR S ZES. WRIEIX AR 05 A B TS
LN T bite 0 &[0 7] RIELF R0 3] 1T w5 XA —=F
TLER M HA IR T T —A64bit FIME— g 5, AT LS 5 FRVHEmID.

HtmID# /N 0 2090 5 /&8, BAR LRI 4y ik ] BR M it 4T~ %, H
FE64bit K I S E 3 UZ R Bk A FL e HE. 1 25)2 K4 S2Br F & R ks
By, "ERTHR M AR IR EORRE0.6oK I BE B A Bk T B 290.02 PRI TE AL, T
B, BRI HE AR IR e e b, WA B A BB ER N
— B RFIHEmID.,

— AT HEAN = MonRE R, I H BN R A 2 # AL T A — Kl 4
Eg. MRENMEROAFX R OEES2EBE TN =Mok, Wiz =/
TR AT Ry ML IR Z 8 BRI B2 N = AonER. N TAE
TR 2 AAFEHFIHmID, AT LG —FH— MR B rgms (U
FD SRR T A W =AM AT A = AR &R0 2X— 2% WL
L R R, FRATTE e 204, BRI, BT AR T2040 1 = fonsk, #RWT
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K] 2.5: HTM 9% 5 7 & fife

level 3 level 4 level 5

1023 4092 - 4095 16368 - 16383

K 2.6: [A—> X = AN AN F 2 i 7

H— 25119202 =M u R FIHImIDR R IR. IXEEHtmID 2 — B 8L W
KI2.6FT7~, —AN3ZHtmIDFT i B B X 38 w5 92012, B 15655, %X T
Wk T IR, BT AE ST = /A B HtmIDYE F 163684216383, 1 2 1 202K,
HHtmID{E £ 17575006175232 - 17592186044415.

T WAL K A7 B S5 HemIDIE R WE? i 2.7/ AR, fi8 e — Al 4r 2
12, BEfFE|—ANED TR E SN = AR MWHmID. 5—J7H, HtmIDR
I ) = £ 0 3 A Bl A AR = A 1 0 Tl e I L = AN TS

W =m0 ok BE R, HIMIET DU# g . EAXEES T
WRLE N = A (E2.8), FEHE— DR HRLL RARAE M X 3, H7R B L
(T HtmIDYE FE R AT B3 AS R AR 5 2 A X ks BEAN AR B A iR %
i, HEE XA K, XA EE AT KR RN IOV EE, 40T
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#include "./Sphericallib/global.h"
#include "./Sphericallib/cartesian.h"
#include "./SphericalHTM/global.h"
#include "./SphericalHTM/Trixel.h"
using namespace Spherical::Htm;

using namespace Spherical;

int main(int argn, char * argv[])
{
long long htmid=Trixel::CartesianToHid (1, 0, 0, 12);
std: :cout<<htmid<<std::endl;//htmid=260046848
Cartesian_PTR a,b,c;
Trixel::ToTriangle(htmid, a, b, c);
std: :cout<<a->ToString()<<std::endl;
std: :cout<<b->ToString()<<std::endl;
std: :cout<<c->ToString()<<std::endl;
return O;

}
2.7: BUA87E 55 J2000% 4 S R122% /N = M 70 E I HmID % =M o & I =4
TS A B

iy BAEZIREYT R A EENALE. T ORANSDSSAE L B Bl 5%
Hm oK B R ABCE AR B, 58 B4 S BISQLARA HFTHTMBE JiE 31
H T EREE R T, HE HATFISQLACA H B8 8 H T-Microsoft SQL Server, X
ST — AN S B O . R SR T LS 3 e B My SQL S Postgre SQL
Bym i, A E R TOVE B2 28 THTM B K Xk R G /1. C++-hAs
f\ISpherical Toolkitf B K HTM: T 21| 4 9 Z s 2 Stk



Parand

BoE HEKEEHEIAN 23

#include "./Sphericallib/global.h"
#include "./SphericallLib/Region.h"
#include "./SphericalHTM/global.h"
#include "./SphericalHTM/Parser.h"
#include "./SphericalHTM/Cover.h"
#include "./SphericalHTM/HidRanges.h"
using namespace Spherical::Htm;

using namespace Spherical;

int main(int argn, char * argv[])

{
Region_PTR reg = Parser::compile("REGION CIRCLE J2000 44.2 33.1 5");
reg->Simplify();
std: :vector<Int64Pair> table = Cover::HidRange(reg);
std::vector<Int64Pair>::iterator it = table.begin();
for(;it!=table.end() ;it++)
{

std::cout<<(*it).lo<<", "<<(*it).hi<<std::endl;

}
return O;

}

l’él 2.8: HUAFLA(44.2°,33.1°) Jyhiley A2 54 73 HO 15 T 78 o XA 9 1)/ = A Y

Y575 o
2.3 NG

[T F R S F0E BRI B 89 1F 8RR oK, B B R R4 T2 A (Spherical
Toolkit) Miz 4. HIEAEES 4 1Bk B B 12 B R 8% (Spherical Library)
NN SRR BREE, PIERER L “E” HATFRENSMEIE, FHxE
AT AR FhEE. AT RS EAE. WWRE A0 N b nlR A T S im B 5l
AR B X IR i 2s. XAERSCEIE Gt ot Bs 2 98 55 B R At 2 3R
B E ). Spherical ToolkitH) s —NEHEEMA: ZHAEME (HTM) Hiz
##H4 T-Spherical LibraryZ I, ©Z )R H TSDSS R I H (1) £ & A ik 55
Fo ST ERRL. RXBEBHRER. AT RAAEREGIEE a3 H E 251
Tigg. HHISpherical Toolkit X 32 FFMicrosoft SQL SeverZi i . {H &4 N\ sk
WAICH+ AT DL T3 BMySQL 8Postgre SQLIJBREZE, fH157E K L4
S AR SE 32 X P SR B 1 58 52 2 T-Spherical Toolkit 5% K GE






B=EF SUXRNIDAEE ——FHRERHABIRESH

ki 5k (Zones Algorithm) 81O dq R 70 B ) Jim: Gray ' $2 H B — A
PR ) 22 RNk, R b R BN R. 50 B = /AR50 T AN,
Zones Algorithm 3l RERE — € 7R 26 8] bR R 70— NI (BRI
K3.1. B2k iR AE B R H /R4 JE fl [DecMin, DecMax) « HIMAIIK T
B2k — T (ZoneID), %4 5 W H A3 1K, HsRrehorlim Bk
L R, B4 = RectintDeclan) St A g N R IR ok, AR
BRAS RIS T S0) AN G 0, | SRR | o AT BT AR A A

FERT LB A A 3. RS, il il id g % B A RAK B Zone ID KA Wi
BRE TR A1

(3.1)

6 +90°
ZonelD = L + J

h

!Jim Gray http://research.microsoft.com/en-us/um/people/gray/

L

) I e

K] 3.1: Zones Algorithm $4 RERKI 7B T — 5% 2% 7845 BE 1) b AH 55 HLAH B AT Y
a5k )


http://research.microsoft.com/en-us/um/people/gray/
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3.1 FHEZEXNKFREHIIE

Zones Algorithm [ FEA BB 2 R B/, 20k, MNmim 2
o B RIEREE M — MBI LU RARAAR (o, §) RHCy, 28 AEN G FHE O 245
NI IE T T X 3k AT RS A . T LR TE AR AR G, AR N0 A
PR, M EATR R — KA.

IREGIERRTH L2510 A, RIMARZE 5 n] 3R15 18 7 T X 3RAE AR 2 07 1) |
AL, B0 — 6,0 +6). 1H2, REIRECECEREA — U0 B sk A
AR TIR R F A BEUR 1o Zones AlgorithmH] 7 B NI I8k, JextdE)s
RAK) Zone IDHHATAE B QISR PIAS KAKIZone IDA 22 — 2 HUE, WI'EA1Z4E %A
AIREULED, IXFEAL A TR M — B EE E., i —P 1, ZoneIDE —/MAFRIEH
HHE, 7T LUK AT A G T A Zone IDAU — N5 L K ZoneZone ZBAF/E W AT H. W B
—XfZoneID A HELTEXS LLR A, TN RARA 2 UL HC,

PO = 7.0" ~ 0.00194°, ZK W B EEL = 7.1 ~ 0.00197° K%, # —
RAEX WA NS = 44.1°, N HZoneID = | 2ilo| = 22385, ‘&1L 7k 4h
J5 1) B A 2R 5 B N (44.1 — 0.00194, 44.1 4 0.00194) = (44.09806, 44.10194).
14 7#44.09806 T 7E % iiZoneID = |4h09806 | — 99384, | il $44.10194f7 1E
ffIZoneID = | Tl | = 22386, LRI RAK X VG ) H Al R 44 R e i IAE X Y
B[] = [29] = I N, Al /& [22385 — 1,22385 + 1] = [22384, 22386
TEXT L & ZoneZone ', W FTEERF U RIS IR =0 (E58 T ZonelD =
22385 N (R FL At R AR 35 e BT, BRI A ZEAR AR R AR 5 4% 17 Zone ID = 223854
[RIRAREATULECI, 5 HAS B Zone IDANFE LR H I 271 it £1]{ 22384, 22385, 22386}
SABUEN, WA e T — D, FEEEMNLE, 20 > hif,
WA WA RIS, FH ALk e S8 R T L

K31 XTFT0="1.0" h="1"WIEMN, EAT WX LR RS K 5 ZoneID =
223850 I 1) = AT H 4

ZonelD1 ZonelD?2
22385 22384
22385 22385
22385 22386
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H TR 2 WA B R AR, [T, fEZoneZonedR WX Zone IDIEAT X iR
BLE BB RAR I 7R A48 20 Bl AT I E R E A3 2. {H 2 Zone IDA I JE R 2
IRFHRE ) — 2P ad &, %?‘%Lf?ﬁ%iﬁﬁ’]%?ﬁﬁiﬁf% IR AT IR e L H K £
é‘lﬁ& it P R R T ARAED — 0,0 + 0) TG EI N, REFATX — X% EL IR Ak

A eSS FE X RARABIT 2% 717 1 ﬁﬂﬂ%@ﬁ&ﬁﬂikﬁﬁﬁﬁﬂmﬁﬁE‘éé?ﬁﬂi
T, W RAETRI.

3.2 FWHEAXNFREHNITIE

SCLARA T I B G, R TR BN ARG T R AT X, DA A AR
AR5 N 5 RAKTE ARG 5 W) L FE B0 R AR, HRSRGAR, REM s
i AW FERBRAFE WA L, FIFE AR RS T #5512
(90 11 28 SCUE WS R A4 3R AT DT BC A FH B2 R 9 A e DRI, o AR 20 5 0 bl
IR R I IR FEE B RO R AE, HRESFE AR E— BRSSP Re A

) 7% 22 Y5 | Alpha. Alpha ] il it é&:‘:ﬁSZﬁEﬁﬁ‘ﬁ BHORKAHKE, FEAFE

(Rl B3 A ARTE. fai s O, W —AN &7 5 A IRl —SAlphafl, BP&FEITR
;ﬁmmﬁﬁo%%,ﬁiﬁ%<$>Wﬁw,ma>%,%%ﬁ%%&ﬁﬂ

BEWSIEN, MAEMKSBSIR™E, FEOEEA 360 % k.
XI5 ] DL B $%2 4 Alpha = 180, T LA 1801 AN /2360, & KN RE i JE
TR e R 5 R BAEX AR Lo (o — Alpha, o + Alpha) i Bl N,
4 Alpha = 180RIELE T X FTAE 267 LI BT A RA%.

Alpha =

sin ¢
aretan <\/cos (0 —0)cos (6 + 0)) ‘ (3.2)

i Zone IDHAH I Y& XS R 2h kAR id € E, BT T LRI M A Nl K 1)
IER X k. AR s T LA B3 2k K m. =AM 5k R 7" Zone IDAH 1T
JERTRL PRV, N £ IR TT TP HE R AR AR A i R A YEVE . b )
S 2 [ e 7 AE U IR P 1) R AR ER 0 5 R AR TS, 1EJ7 TR X3 1) R AR 7
BRI e S X SERRIE . B T EHBEEH AL R (o, 6) 31T T
FILEE A%, Zones Algorithm f# ] 7 2.1. 17 pir 2 21 1) = 4 =5 [8] 8 R /R AL b5 R
¥ (v, 6) e i3 R (2, y, 2) = HEARRR, FERUFEIAS RAR) =4S (A PR B, 18 T
BCil FUE O & A RN, W SO0 = 7.07 75 B30 B ek B R BR T
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) v

B 3.2: 6 < i}, A2k R =AAFEAERB R RVEE. = %R
7~Zone IDFH I € AL JEVE I, A K 4k 1E U7 TEAE R s ol i il 8 S o 2 i i e
Filo e P SR 0 S I R s £ B Y ) R AR AR RS A 5 AR DL .

[N B e 4 oy = e A br B BE B diste AT A3 3R . 74, BN
BRPMREEEER, (o,0)F(z, y, 2) W4 FIZAESE SCIE N ) #E S B8
i, VA R E S T,

dist = 44 sin? (g) (3.3)
3.3 aE

Ir ol BUE Y [ A[0°,360°], T 46 & — N IF, B BR00T8 2 4
R360°% {HsE, fEHUE F05360E &M % & KEE. FATEa = 0°fIErIKR
i, REEATRIFE B R i 75 2L AT DS RC v 5. (I W SR — X R 1
j‘tﬁza b, W33, affa = 00—, WMo, = 359.99999°; IMibfEa = 0° £
W— s Way = 0.00001° EAR AT REREE YL UE N AR Rl — RAK, X B4l
ljbe E(o 00001° — Alpha, 0.00001° + Alpha) Vel P g g kit 1

Bta = 0°Mt iz LB IX P50, AW R T R — 2T EAE
it € 254 Bk Ta, € (o — Alpha, oy + Alpha)Z #F, W0 H 5 Ea, — 360 €
(ap — Alpha, ay, + Alpha)8la, + 360 € (o, — Alpha, oy + Alpha), NaAREHEDHY
TRV e, — & ®Ma, + Alpha > 3600, 7EERPEIN—4% Sak F K
A, (HEHREBHU N, — 360 %~$ﬁlﬁ7‘i?£ﬁ’]%‘%%ibnﬁ+ﬁ% H 2
XERBEE W, S Ry s g B R B BRI E, LS
WA, 5546, PR ONALlphaffi /&5 ULEC FHEOFH S H), dRoR K, Eﬁﬂﬁ’]rﬁ/ﬁ:
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360

N—
0

B 3.3 a = 0L B 7 IAGRIAE, A a7 REBIN B, ERAREAE A )
D IIAT A 2R UL v B N

T, ARERE Bk B RM—Ra — 3602 JE U2 ok 2SR b, BPERIE K
T750%. AN, wRCREFEHFE—MEAG, e = 7.07, WERRRE R & EY
5K0.2%BP T,

WRERNITTEEE — DR, HahTa= 0L MBI RIE (R
Hew d) AARESHEITE IR ARG A8 %o, e H 428 1T (o — Alpha,
g+ Alpha) il 3E, BMUE o, — 360taEEITd fE 2R P HIE K a, — 360X B
(g — 360 — Alpha, ag — 360 + Alpha) it g, N 7 EERIXFRFLL, A LS
—NFIWr: W R o Bl R 95, MIAREZE I Eds. IOy R 2 s 775 )
Wr, B ITIEA IR LS — P TV B AL

3.4 FHEENBIRESSIH
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IF EXISTS (SELECT * FROM sys.objects
WHERE object_id = OBJECT_ID(N’dbo.ZoneDef’) AND type in (N’U’))
DROP TABLE dbo.ZoneDef

GO

CREATE TABLE dbo.ZoneDef (
ZoneID INT NOT NULL,
DecMin FLOAT NOT NULL,
DecMax FLOAT NOT NULL,
Alpha FLOAT NOT NULL,
PRIMARKEY (ZoneID)

GO

Bl 3.4: 5l XK ZoneDef ¥ L RfEH i 5. A%k BT 5Alphafd.

i, XK, Zones Algorithm MCOKFE S T AR ELIIOMERE, —EfE/T iR
b7 EATUAE A A 5 SR 22 8 1) ST A S B FE 1) 52

SQLIRA ) Zones Algorithm 75 E2 45 — & v 5] 45 B 5l 4 Bh 5 B AR A7 25 =
i, BT B 48 XF (ZoneDef), ARIEZ&AixIHL#E (ZoneZone), WA
B ZNERRE (XXXIndex) %,
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DECLARE @zoneHeight FLOAT, @maxZone BIGINT, @minZone BIGINT, @zoneDec FLOAT
SET @zoneHeight = 7.1/3600.0

SET @minZone = 0

SET @maxZone = FLOOR(180.0/@zoneHeight)

WHILE @minZone <= @maxZone

BEGIN
SET Q@zoneDec = @minZone * QzoneHeight - 90;
INSERT dbo.ZoneDef VALUES (@minZone, @zoneDec, @zoneDec+Q@zoneHeight, -1)
SET @minZone = @minZone + 1

END

UPDATE dbo.ZoneDef SET DecMax=90.0 WHERE DecMax>90

3.5: NZoneDef# 5 NEEANRKERIXI 435 Bo

SPRRITE—DNRIE, RIERERIRIE S FRa, 6, KA R R HME— I
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IF EXISTS (SELECT * FROM sys.objects
WHERE object_id = OBJECT_ID(N’dbo.ZonefAlpha’)
AND type in (N’FN’, N’IF’, N’TF’, N’FS’, N’FT’))
DROP FUNCTION dbo.ZonefAlpha

GO

CREATE FUNCTION dbo.ZonefAlpha(@theta float, @dec float)
RETURNS FLOAT AS
BEGIN
IF ABS(@dec)+@theta > 89.9 RETURN 180
RETURN (DEGREES (ABS (ATAN (
SIN(RADIANS(@theta))
/ SQRT(ABS(
COS (RADIANS (@dec-@theta)) * COS(RADIANS(@dec+@theta))
))
)
END

DECLARE @zoneHeight FLOAT, Qtheta FLOAT,
SET @theta = 7.0/3600.0
SET @zoneHeight = 7.1/3600.0

UPDATE dbo.ZoneDef
SET alpha = CASE WHEN ABS(DecMax) < ABS(DecMin)
THEN dbo.ZonefAlpha(@theta, DecMin - @zoneHeight / 100)
ELSE dbo.ZonefAlpha(@theta, DecMax + QzoneHeight / 100)
END

3.6: Alphail B B IMiE, M ZoneDef 3 H'Alphaff 1 5 H.

MR JUAN 2% 17 _E R B b AT 5 e AR AR AR ARG (0 — 0,0 + 6), B
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IF EXISTS (SELECT * FROM sys.objects
WHERE object_id = OBJECT_ID(N’dbo.XIndex’) AND type in (N’U’))
DROP TABLE dbo.XIndex

GO

CREATE TABLE dbo.XIndex (
ZoneID INT NOT NULL,
0bjID BIGINT NOT NULL,
RA FLOAT NOT NULL,

Dec FLOAT NOT NULL,
Cx FLOAT NOT NULL,
Cy FLOAT NOT NULL,
Cz FLOAT NOT NULL,
PRIMARY KEY(ZoneID, RA, ObjID)
)
GO

K 3.7 BERRGIRAAME T RIMAEERTHIME % 50bjID. JRIEALHR(RA, Dec)s

PN BRI = GEARRR (2, y, 2) BLRCRARPITAE 26715 % 5 ZoenIDs

DECLARE QzoneHeight FLOAT
SET @zoneHeight=7.1/3600.0

INSERT dbo.XIndex WITH (TABLOCK)
SELECT CONVERT (INT,FLOOR(([DEC]+90.0)/@zoneHeight)) ZoneID,
ObjID, RA, DEC,
COS (RADIANS (DEC) ) *COS (RADIANS(RA)) Cx,
COS (RADIANS (DEC))*SIN(RADIANS(RA)) Cy,
SIN(RADIANS(DEC)) Cz
FROM CatalogX
ORDER BY ZoneID, RA, 0bjID

K 3.8: MR AR SE ) i 2R B R R 5 MoRIE AR,
AL SR IE AL bR TR

INSERT dbo.XIndex WITH (TABLOCK)
SELECT t.ZoneID, ObjID, RA-360, Dec, Cx,Cy,Cz
FROM dbo.XIndex t

JOIN dbo.ZoneDef d on d.ZoneID = t.ZonelD
WHERE RA + d.Alpha > 360

RN BAE BT
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IF EXISTS (SELECT * FROM sys.objects
WHERE object_id = OBJECT_ID(N’dbo.ZoneZone’) AND type in (N’U’))
DROP TABLE dbo.ZoneZone

GO

DECLARE @n INT
SET @n=CEILING(7.0/7.1)

CREATE TABLE dbo.ZoneZone (
ZoneID1 INT NOT NULL,
ZoneID2 INT NOT NULL,
Alpha2 FLOAT NOT NULL,
PRIMARY KEY(ZoneID1, ZoneID2)
)
GO

INSERT dbo.ZoneZone WITH (TABLOCK)
SELECT Z1.zoneid, Z2.zoneid, d2.alpha
FROM (SELECT DISTINCT ZoneID FROM dbo.ZoneTablel) z1
JOIN (SELECT DISTINCT ZoneID FROM dbo.ZoneTable2) z2
ON Z2.zoneid between Z1.zoneid - @n and Z1.zoneid + @n
JOIN dbo.ZoneDef d2 ON d2.ZoneID = Z2.ZonelD
ORDER BY 1, 2

K 3.10: ZoneZone R ARAFHI AN E R IIH % ZoneID L ENTIXT N K R, FH{R
17— Alphaff L7 i E 4K,
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IF EXISTS (SELECT * FROM sys.objects
WHERE object_id = OBJECT_ID(N’dbo.ZoneMatch’) AND type in (N’U’))
DROP TABLE dbo.ZoneMatch

GO

DECLARE @dist2 FLOAT = 4 * POWER(SIN(RADIANS(7.0/60.0/60.0/2.0)), 2);

SELECT t1.objid as ObjID1,
t2.objid as 0ObjID2
INTO dbo.ZoneMatch
FROM dbo.XIndex t1
INNER LOOP JOIN dbo.ZoneZone zz on zz.zoneidl = tl.zoneid
INNER LOOP JOIN dbo.YIndex t2 on zz.zoneid2 = t2.zoneid
and t2.ra between tl.ra - zz.Alpha2 and tl.ra + zz.Alpha2
and t2.dec between tl.dec - Qtheta and tl.dec + Qtheta
and ( t1.RA >= 0 or t2.RA >= 0 )
WHERE (tl.cx-t2.cx) * (tl.cx-t2.cx)
+ (tl.cy-t2.cy) * (tl.cy-t2.cy)
+ (tl.cz-t2.cz) * (tl.cz-t2.cz) < @dist2
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B 4.4: ZEMIER o (260 BUN TR & 9, AT S I 26 75 Do JL R

merge all segments to one set #INTERVALS

sort the #INTERVALS by ZoneID, RAMin, RAMax

SELECT ZoneID, RAMin
INTO #LEFTBOUNDARY
FROM #INTERVALS ol
WHERE NOT EXISTS(
SELECT RAMin FROM #INTERVALS 02
WHERE 01.ID<>02.ID AND ol.ZonelID=02.ZoneID AND
01.RAMin > 02.RAMin AND ol.RAMin<=02.RAMax )

remove duplicate rows from #LEFTBOUNDARY

SELECT ZoneID, RAMax
INTO #RIGHTBOUNDARY
FROM #INTERVALS ol
WHERE NOT EXISTS(
SELECT RAMin FROM #INTERVALS o2
WHERE 01.ID<>02.ID AND
o0l.ZoneID=02.ZoneID AND
ol.RAMax >= 02.RAMin AND ol.RAMax<o2.RAMax )

remove duplicate rows from #RIGHTBOUNDARY

INSERT MERGERESULT(ZoneID, RAMin, RAMax)
SELECT o1.ZoneID, o1.RAMin, Min(o2.RAMax) RAMax
FROM #LEFTBOUNDARY ol
JOIN #RIGHTBOUDNARY o2 ON ol.ZoneID=02.ZoneID AND o2.RAMax>RAMin
GROUP BY o01.ZoneID, ol1.RAMin
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INSERT INTERSECTION
SELECT o1.ZoneID ZonelD,
CASE WHEN o1.RAMin>o2.RaMin THEN o1.RAMin
ELSE 02.RAMin END RaMin,
CASE WHEN ol.RAMax>o2.RaMax THEN o2.RAMax
ELSE o1.RAMax END RaMax
FROM INTERVALS1 ol
JOIN INTERVALS2 o2 ON ol.ZoneID=02.ZonelD
AND (ol1.RAMin BETWEEN o02.RAMin AND o02.RAMax
OR 02.RAMin BETWEEN o1.RAMin AND ol.RAMax)
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SELECT c.0bjID
FROM FOOTPRINTINTERSECT AS o
JOIN CatalogB AS c ON o.ZoneID = c.ZonelD
AND c.RA BETWEEN o.RAMin AND o.RAMax
EXCEPT
SELECT 0bjID2 FROM MatchedObjects
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If RA1>RA and RA1-RA<180,

RA1 is at the right side of RA.

Choose the max(RA1, RA2, RA+Alpha);
else if RA1<RA and RA-RA1>180),

RA1 is at the right side of RA,

and 0<=RA1<180, 180<RA<=360.

Choose the max(RA1, RA2, RA1+Alpha-360);
else if RA1>RA and RA1-RA>180,

RA1 is at the left side of RA,

and 180<RA1<=360, 0<=RA<180.

Choose the min(RA1, RA2, RA-Alpha+360);
else RA1 is the left side of RA.

Choose the min(RA1, RA2, RA-Alpha).

4.12: B R SR SFE DA, — A2 5 78 o P 32 7 AT I i A
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MBS = 0 R, 2500030 75 55 AR BRI A BRAGS4E, AT 43 7l
HX£53[0°, 180°] K [180°, 360°] I [X 3. 4%y Tﬁilziﬂji (1) 48 3R 15 12 #Ks {R £F A\ Zones
Algorithm W47 € X £ ZoneDef H, ANHEHIXBIX L.
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CREATE FUNCTION fRegionZone(@dmin FLOAT,
@dmax FLOAT, @bOtol180 INT)
RETURNS VARBINARY (MAX)

AS
BEGIN
DECLARE @bins VARBINARY(MAX), @binn VARBINARY (MAX)
, @bin2 VARBINARY(MAX),@bin3 VARBINARY (MAX)
—-dt g = e
SET @binl = dbo.fConvexAddHalfspace(null,
0, 0,0,+1, SIN(RADIANS(@dmin)));
--F AT
SET @binl = dbo.fConvexAddHalfspace(@binl,
0, 0,0,-1, -SIN(RADIANS(@dmax)));
SET @binl = dbo.fSimplifyBinary(@binl);
IF (@b0to180=1)
- R
SET @bin2 = dbo.fConvexAddHalfspace(null,
0, 0, +1,0, 0)
ELSE
]
SET @bin2 = dbo.fConvexAddHalfspace(null,
0, 0, -1,0, 0)
SET @bin2 = dbo.fSimplifyBinary(@bin2);
SET @bin3 = dbo.fIntersect(@binl, @bin2);
RETURN @bin3;
END

B 4.13: PRA SR R DU IS FR 2 B BR B, BB R = R SRR

B, HER R ERARRIA K. B REE R AL = 7.17, BRI 5 F L
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- REEXBZAG-—HLONBERAGERAFTEHMREUH
WEH L TUREE
INSERT F_SDSSDR6 WITH(TABLOCKX) (RegionBinary, DecMin, DecMax)
SELECT t.RegionBinary RegionBinary,

f.dec-f.radius/60.0 DecMin, f.dec+f.radius/60.0 DecMax
FROM #F_SDSSDR6_Temp t

CROSS APPLY sph.fGetPatches(t.RegionBinary) f

IF EXISTS (SELECT * FROM sys.objects
WHERE object_id = OBJECT_ID(N’ [dbo] . [FZ_SDSSDR6Primary]’) AND type in (N’U’))
DROP TABLE [dbo]. [FZ_SDSSDR6Primary]

GO

CREATE TABLE FZ_SDSSDR6Primary (
id BIGINT IDENTITY (1,1)NOT  NULL,
Zoneld INT,
Intersectl VARBINARY (MAX),
Intersect2 VARBINARY (MAX),
PRIMARY KEY(id, zoneid)
)
GO
—NERENE R SEARNFFEUIELH
INSERT FZ_SDSSDR6Primary WITH(TABLOCKX) (ZonelId, Intersectl, Intersect2)
SELECT z.Zoneld Zoneld,
sph.fIntersect(g.RegionBinary, z.RegionBinaryl) Intersectl,
sph.fIntersect(g.RegionBinary, z.RegionBinary2) Intersect2
FROM dbo.F_SDSSDR6 g
JOIN dbo.Z_ZoneDef z ON
z.DecMin BETWEEN g.DecMin AND g.DecMax
OR z.DecMax BETWEEN g.DecMin AND g.DecMax
GO
-~ Ml T S 4
DELETE FROM FZ_SDSSDR6Primary where Intersectl IS NULL AND Intersect2 IS NULL

Kl 4.15: ffifHfGetPatches UG EXREHRK L FRMER, HLERBELRS
EES il A iapuy
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IF EXISTS (SELECT * FROM sys.objects
WHERE object_id = OBJECT_ID(N’dbo.FN_SDSSDR6Primary’) AND type in (N’U’))
DROP TABLE dbo.FN_SDSSDR6Primary;

GO

CREATE TABLE FN_SDSSDR6Primary (

id INT IDENTITY(1,1),

ZoneId INT NOT NULL,

RaMin FLOAT NOT NULL,

RaMax FLOAT NOT NULL,

PRIMARY KEY (id, ZonelId, RaMin, RaMax)
)
GO

INSERT FN_SDSSDR6Primary WITH(TABLOCKX) (ZonelId, RaMin, RaMax)
SELECT r.Zoneld ZoneId, MIN(f.ral) RaMin, MAX(f.ral) RaMax
FROM FZ_SDSSDR6Primary r
JOIN dbo.Z_ZoneDef z ON r.Zoneld=z.Zoneld
CROSS APPLY dbo.fGetOutlineExt(r.Intersectl, z.DecMin, z.DecMax, 0) f
WHERE r.intersectl IS NOT NULL
GROUP BY r.id, r.zoneid

INSERT FN_SDSSDR6Primary WITH(TABLOCKX) (ZonelId, RaMin, RaMax)
SELECT r.Zoneld ZoneId,MIN(f.ral) RaMin, MAX(f.ral) RaMax
FROM FZ_SDSSDR6Primary r
JOIN dbo.Z_ZoneDef z ON r.Zoneld=z.Zoneld
CROSS APPLY dbo.fGetOutlineExt(r.Intersect2, z.DecMin, z.DecMax, 1) f
WHERE r.intersect2 IS NOT NULL
GROUP BY r.id, r.zoneid;

K 4.16: TR ES SR EES A BUA ROL

INSERT FI_GALEXGR3AISPrimary_SDSSDR6Primary WITH(TABLOCKX)
SELECT a.Zoneld, a.RAMin-360, a.RAMax-360
FROM FI_GALEXGR3AISPrimary_SDSSDR6Primary a
JOIN Z_ZoneDef z ON a.Zoneld=z.Zoneld AND a.RAMax+z.Alpha>360

417 BRI & RIACENR TR Z AL B SR A, /R BN INE  TC AR H R
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IF EXISTS (
SELECT *
FROM sys.objects
WHERE object_id = OBJECT_ID(N’dbo.ZZ_GALEXGR3AISPrimary_SDSSDR6Primary’)
AND type in (N’U’)
)
DROP TABLE dbo.ZZ_GALEXGR3AISPrimary_SDSSDR6Primary
GO

CREATE TABLE dbo.ZZ_GALEXGR3AISPrimary_SDSSDR6Primary(
ZoneID1 INT NOT NULL,
ZoneID2 INT NOT NULL,
Alpha2 FLOAT NOT NULL

)

GO

ALTER TABLE dbo.ZZ_GALEXGR3AISPrimary_SDSSDR6Primary
ADD CONSTRAINT PK_ZZ_GALEXGR3AISPrimary_SDSSDR6Primary
PRIMARY KEY ( ZoneID1, ZoneID2 )

GO

INSERT dbo.ZZ_GALEXGR3AISPrimary_SDSSDR6Primary WITH (TABLOCKX)
SELECT Z1.zoneid, Z2.zoneid, d2.alpha
FROM (

SELECT DISTINCT ZoneID

FROM dbo.FI_GALEXGR3AISPrimary_SDSSDR6Primary

) z1

JOIN (

SELECT DISTINCT ZoneID

FROM dbo.FI_GALEXGR3AISPrimary_SDSSDR6Primary

) z2

ON Z2.zoneid BETWEEN Z1.zoneid - 1 AND Z1.zoneid + 1
JOIN dbo.Z_ZoneDef d2 ON d2.ZonelD = Z2.ZonelD
ORDER BY 1, 2

Kl 4.18: fif R R B 55 W 1 5600 v BUBE L3R 0k A2 Bl 210 T 2% 5 X L
#ZoneZone, HLH R, WEEHR.
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IF EXISTS (SELECT * FROM sys.objects

WHERE object_id = OBJECT_ID(N’dbo.M_GALEXGR3AISPrimary_SDSSDR6Primary’)
AND type in (N’U’))

DROP TABLE dbo.M_GALEXGR3AISPrimary_SDSSDR6Primary

GO

DECLARE @theta float, @dist2 float;
SELECT @theta = 7.0/3600.0;
set @dist2 = 4 * power(sin(radians(@theta/2)), 2);

SELECT tl.objid as objidi,
t2.0bjid as objid2,
60*120*degrees (asin(sqrt(
(tl.cx-t2.cx) * (tl.cx-t2.cx)
+ (tl.cy-t2.cy) * (tl.cy-t2.cy)
+ (tl.cz-t2.cz) * (tl.cz-t2.cz)
)/2)) Sep
INTO dbo.M_GALEXGR3AISPrimary_SDSSDR6Primary
FROM dbo.FI_GALEXGR3AISPrimary_SDSSDR6Primary as oll
JOIN dbo.CX_GR3AISPrimary as tl
on (tl.zoneid=0ll.ZoneID and tl.ra between oll.ramin and oll.ramax)
INNER LOOP JOIN dbo.ZZ_GALEXGR3AISPrimary_SDSSDR6Primary zz
on zz.zoneidl = tl.zoneid
INNER LOOP JOIN dbo.CX_SDSSDR6Primary t2 on zz.zoneid2 = t2.zoneid
and t2.ra between tl.ra - zz.Alpha2 and tl.ra + zz.Alpha2
and t2.dec between tl.dec - @theta and tl.dec + @theta
and ( t1.RA >= 0 or t2.RA >= 0 )
WHERE (tl.cx-t2.cx) * (tl.cx-t2.cx)
+ (tl.cy-t2.cy) * (tl.cy-t2.cy)
+ (tl.cz-t2.cz) * (tl.cz-t2.cz) < @dist2

B 4.19: B GENT %, RE22 7 M EWERES XKIEEERNE,
P CABR #1128 — A B R R RV

SELECT objid

INTO GR3AISDropoutFromDR6

FROM CX_SDSSDR6Primary s

JOIN FI_GALEXGR3AISPrimary_SDSSDR6Primary o

ON s.zoneid=o.zoneid AND s.ra BETWEEN o.ramin AND o.ramax
EXCEPT

SELECT DISTINCT objid2

FROM M_GALEXGR3AISPrimary_SDSSDR6Primary m

Bl 4.20: BROSIFASTINN 75 EE95 4 5L (I SELECT i ) Al — PN EXCEPT#: .
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DRARTE St B 3R A AT BRALE AS (RSN H bre B —AN 652 B ARG R 55
HARATRER AN L H A, AT RER M R = Rl A ik v] B 50 52 R x0T
LA R HARAS BRI il sk, i S HE H AR R . A& S EE,
PR A5 I — MR BB L B — 2R, BUR R — MM IR A AR E R S
M EZARX R LA RO 6 i B R A SRR A D 5ot B R AT
AE AR, F 5 BRI NE S LR S5 2T A8 SR 25 SR BEAT R L.

AKNGE VT A B ETEFES] (Square Kilometre Array, SKA) 25K
PR s (B BN, 724 i 2 0 5 o Eds . 2bF T a)e
XAFAH R, BRI TR AT AE— B R L2 T KM
TSR FL U B B 3R 5 O B 3R E 3058 XGIE A 75 3K

AL B A2 AUE N TT EM IR FE T I B AR A B s o 5, 225 N D37
LA G IR H U e AT HEAT 200, X S AER A HEAT AL B M B R A DL
Mg iR. B sy g JUREALE Bk Sk ik VL 5 B, iR b
FE T EOE T AR ZS Zy M NI H bR i) FoAbE S, i sida s, Stikae &1
&, WEXLE RN, 22 AR 25 SR 2ok B 1.

5.1 DNMHEEAT
X — RV SR, BATSBFEEAI AL B R — Rk, X
WL 25 2R ) AR5 7 BB B AN RER BN, & R ARASK AT REIR E [ — KAk, (B
EAIRM s REZE 2R, JATAT AU EATAR R w RE 2 F R, (HiE, X “HT
AE” HIRERE /2 KE?
B, BATRESE NG X M. U 4 Rk A7 A B AL HE

1SKA http://www.skatelescope.org/
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BF, KE R RT DE I bR AR S AR B R Gk 2385, (Ha2, IR AL A=A
B ERMEME LN E, X—MEBEEFEESS M. ERX—KAEH—
Mo HRFRELMIMKEE, Wo = 0.17. AT LU FHE R 25 5 o8 BOR A Xt
KA €, X — MR RS RERAFNLE TR R A . FATE L T — M
BIM, @I = iR Em R R RER B — NI B AR, p(xjm, M) RoR
—MNUERIAL B M B RARTEALL B e UM 2 M. X & — M e IR R %
FE kA, B HAR N1

/d% p (ajm, M) = 1 (5.1)

XTSI E ARy, S DD S e 2 RS L 00 A MR R, B LA A
Em e RN

p(x1|m, M) p (m|M)

plmfa. 1) = I L (5.2
Horb, mAERER BRI HTHERp (m| M) KR S ARF 5 087 N,
p(m|M) = 5 (jm| ~ 1) 53
AR A RTT, o 7B R B
p@ 1) = [ @ p(mld)p (@fm. A1) (5.4)

ARV B 3 B ) 22 UOWL I 5 oK 1 A [RDRG P ) B, 3ATT 51N DL 2 3 iy D
W EATIR B R — RAER AE R . 4 € —MRsH, g AR #OR B F
—REms B E ARSI, BT KOG ARk B ANF R AR, HE
MIESAIE Hmne AR EED = {x1, @2, , @y} X Bin JAFEM. 8Tt
SLHAK [R5 AR 550 5 8%, 7321 DU [
P(H|D) /P (H)

B(H,KID) = 5 7m0 (5.5)
L DU g B, 43 Dl
mmmm—i&ki (5.6)

D34 R B PR 3 R ALLER R B EU AL SEBR R TH SR AE A HAK 1S54k
AR, IR SR 8] T 23 i UK BR B R R R BOR AT R . HR
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BT WL G # & [F — H bx, el PLE — N EEAL EmoR 3T B 17 S5
tho FFTF DA IS RAMST I 45 B, BT R EE A MR 2R 25 bR B S e AT TR O
K FE 3R py - pg - - - - - Pns FAG IR T AL N

p(D|H) = /d3m p(mlH) [ pi (i, ) (5.7)

i=1
S I, W ALRR KA R AL E {m, } S50k, M5 SO A
T R B R 0 (3R AR

n

p(OIK) =TT | [ om0yl ) 53)

i=1
4 PR T (H, K| D)$UE K F10, WU H A, B 00 S
KEF T ME AT, WORK B, B RO R K A
SR ARG, WS R BB 5E, B R,

U ST 8 T35 O 00 87 T, T LA B 4 SR T A AR 4T
S — H— AN 0 DU T 022 b5 ok, B RO 5 TR 3T
R R — 4 AR DU T (5% X 5, 9IRS DU R T
BEA TR 0 VUM, D — BRI RO R S, R ETT L
AR CAT IS, SR BRI ST 5cH LEA R BT R B

5.2 MIRERERE| Rk Y] H LR

T B U R 2 R, R, B I7EE 2 o b R
YT, 4o fED)F R L RAREA(0,0), FEHFTA 2EFEHHE B0 FL TR AL bRt 1
SUBAPP I b 5 oA KR AT A 0 R 04 A A 8 ) T 7
SRR SRE, 2 A S T SR R TR SR 4P LA
B, R RS T R SEhRRET, B R X O S
R AL 3 5 R0 2 ) = 2 A5 Bl TP T —  Ab, tAJE
2 ] = B RS A T I — AU, W T T A,

SHILE B, FERPRBRLA — A BERD R A, LR AR, T
T 7 3K SO I R G R, TG 1 R S b . a0 7 A
B (v, ) 2EXoY T AU $ER 1

cos a
- () 39
sin «v
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HKleosa? +sina? = 1, H=EWEBAIME. R EwE Y Fi L, K
ez, fHEEHIRAT, AIRRHN

sin v
w= | —cosa (5.10)
0
zofEXoZ V- LB &y
J
! = < cos ) (5.11)
sin 0

WEAE R WS e EMEER, JHERdL. TR

—sind
n = 0 (5.12)

cos o

B A T 8 0 B J A 200 b B AL M7 T, B K e i Bk, [ 1 5 3
nSiH

cosae —sina 0 —sind —sind cos «
n=| sinaa cosa 0 0 = | —sindsina (5.13)
0 0 1 cos d cos d

BRwSnZ 5, HAT LUK B RERARAR Y Blag AL K V)P 10 £ 1. A
s AR N (o, 0)s EAEz IV ERIARAR (p, q) BITHETTEN

i
p(ry = ('=ro)m=| ¢y -y | 'n (5.14)
2=z
cosd' cosa’ — cosd cos a —sind cos o
p(a/,d") = cosd'sina’ —cosdsina |- | —sindsina (5.15)

sin ¢’ — sin d cos o
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 —x

q(r'y = (r'=ro)w=| y—-y | -w (5.16)
2 —z
cos &' cosa’ — cosd cos sin o
q(a,d") = cosd' sina —cosdsina | - | —cosa (5.17)
sin &’ — sind 0

5.3 HBEZ&ITFRER

NT S5 R RIATAESGIEIN, 75 B4 625 W0 AL bR A0S F I AL A 1 L
A R R WL —/ MY, T B R XU i R 0 () LR S # R AR 5
BNk BN AL B AR RS, RN YR A SRR I A A IR R
O — B, HBRMPIRS R OMEEZ2MEEN. HFHAEmMm RoRiHE
PG, m/BaR—MR—3, W5 —Wm” \TRRIm” = 2m —m/s
WEs.1, XF— NI, KT aEa 0N BN IR, AT — S IR
Al RE R 52Ot —FER Pt FRONCORE; BR2MEIM I, FRONLOBE BR 562
JRTEOK, BINONE. LA FEI5. Ui 5 A A ) 79 S S I o i, AT D o] DAKA R i 2
f:
(NONE,NONE)
(NONE,CORE)
(NONE, LOBE)
(CORE,NONE) (5.18)
(CORE, LOBE)
(LOBE,NONE)
(LOBE, LOBE)

AR T A, RS I HEIEAE, AMUEE T R ATE A, BT
DAL B L 2R X6 RS AL BT 75 1) =N 4 : (CORE,LOBE,LOBE). AT — 41441
ANREH ML —ANCORE, HANREER L P /NLOBE, IMNONE MW LAE A WA
FEE =ANCA SR, RS2 R H] B R e AR, SEBR RS
FERE 2R B N I T A B IR I A A s e 0 A E SR e g, IEXT B e AT E,
PAEAS X 6 2208 1T 5 7E BT FR AR A v i T RE I — R e, BN FF & %
TRBHEAR — A3 IR, PG PE B A S I B S A rUR O R — 2R



64 RICBHFETCEER & R EBARWETT

B 5.1 LIRS S A R ER BRI Al [ RS e, A8 R R I
HLYH.

B WA BIED = {yo, v1, ¥, y3}» EA1FHHF—(CORE,LOBE,LOBE,NONE)f&
WHUR R BT A N

p(CORE, LOBE, LOBE, NONE) (5.19)

— {/deo - (M) Lo (1100) Lyo (1M0)

/d2m1 - p(ma|mg) Ly (my) Lys (2mg — ml)}
{[ s pima)atm |

"] L Ellyo {F HCORESE 5 o 3L [RIX R 2 [ — A otomg, BTS2 15 B 4L
ELEMFRRMAR 7 o y1 HyofFNLOBEXS BT Zmy HEmef 5,y o IR
FERR B EAEAN AT > 2 Ja i Hxos yolERP. TINONE, Hmo. m ¥R, E
IR 5 5 L R B AR 2 B S AT A AR 0 AR, 8 —ANLOBE i, AT
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A (CORE,LOBE,NONE,NONE){8 15 F{BL A B AT 5 A 308

p(CORE, LOBE, NONE, NONE) (5.20)

= {/d2mo - p(mg) Lo (10) Lyo(my)
/d2m1 - p(ma|mg) Ly, (ml)}

{/d2m2 -p(mz)Ly2(m2)}
{/d2m3 'P(m3)Ly3<m3)}

Fi¥CoREE M, NEA1Hd—/(NONE,LOBE,LOBE NONE) fi % B4R 58 %k
THHEALN

p(NONE, LOBE, LOBE, NONE) (5.21)

_ {/d2mo - p(myg) Lo (1120)

/d2m1 -p(ma|mg) Ly (my) Lys (2mg — ml)}

{/d2m2 'p(mQ)LyO(m2)}
{/d2m3 -p(mz)Ly3(m3)}

ST R —ALOBEMIIE K, M'EA1H+—4(NONE,LOBE,LOBE,NONE) 1 #
R R T A SN

p(NONE, LOBE, NONE, NONE) (5.22)

_ { [ o pmo) Lug(mo)
[ s ommo s (m) |
{[ s pima) am |
{ d2m3 p(ms LyZ(m3)}
¥

d*my - p(my) Ly3(m4)}
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LT ALOBEL %, W HE(CORE)IEHL, AL [l 2] 1 38 % 1 28 UL N .
AR R R S A XA

(CORE, NONE, NONE, NONE) (5.23)

p

{ dgmo p(my) xO(m0>Ly0(m0)}
L[ s om) Lptom
e

my - me y2(m2)}

{/d2m3 'p(ms)Lys(m3)}

A FTE S RS, H S me ek, MI'EATHI(NONE,NONE,NONE,NONE){f
WM R BT A N

p(NONE NONE, NONE, NONE) (5.24)

CAEFRT D = {yo, y1, y2, ys } AL ELRE W] LLE Y, BRI 75 25T A ml
REMIA o PRJE XS ELAE FORBUS — AN i (B 4
R S R R R B B RS (R SR
W —Fp oA, VF2 RRRERILH 1R B W fURE &Y, BRim b
WFEAER B 7K — RN sl I EATT e 3 7 T IR 20 A1 A i B
BORVPAG KRR Z B MIBE RS, Bl Lyos Lyos Lyis Lyos Lys SRR L oR Y ik
H T IES 3. WL KR A

Lazo(mo) = g(@o|mo, Xa0) (5.25)
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5.2: HLOBEAL T B H K X I, A7 — MHFRK A TORBERE, HEX
HoN%E. B =AREARR=A PRI, 11550 RERC IR AL B

gBl S Wi /A (Gaussian Distribution) I3 SCH F8E, A& MR % 5 R 4L,
/NG TR T RARTEERTH 73 A7 3 BT AR 2 p (), IR R BR R AR

a = 4mr® = 47 (r/pi x 180 x 60 x 60) = 534638377792.47arcsec®  (5.26)

BEAp(m;) = 2 = 1.8704231524F — 12, BUREF AR B —D Rk, X
XTREZETY MERE WM. X TLOBEATXS M A Rm,, 5 H O TEmef
XK WEIMNE SmeIE R p(my|me) "R B B #59— A5 A6 o
K525 7~, 4LOBEM: T B i K L XSy, B0 — A R A, Hoe X35
RNE. M A R M 5.3, SR bt A 5 5] o A ME R 8 R R
H RFRKIAMAR, rRoR/DNAEAR, Y 5] 55 A W55 B s A0 T B A
N
(R2—r2)7]" #r < |mi—mo| <R

. (5.27)

p (m1|me) = {

X Ty B 26 %5 BE bR B (ma [me), B T 350 40 AR % BE R 4, ik mT DA
S HG A (Rayleigh Distribution)s X #1EZ 434 (Log-normal Distribu-
tion)e fHAHEMTMELHZ:  BmoRi [Fm B4 7] BE /£ LOBE. i A1l 40 A7 1 ME 2
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uniform distribution

ooooooo

oooooo

uuuuuu

5.3: BRI AT, BT ARBIEE AR, SR EREEN MR
BT A RGEE SN, W 5 pR FUE N0,

p(klo) = ge*m* (5.28)
WEs54, E©F —NofE kB ML MBS, M RETIIME (mean)s 772
(var) HoWRARN

4 —
mean = ag, var = — dps (5.29)
XSRS 70 A RO 55 R BN
1 —(nz—)2 /202
IHN(M,O'Z) = me a w2 (530)

W55, Wik S8, oE RS E R LS. EMBME. T ESS
By ol IRAN

mean = "t (5.31)

var = (602 - 1> g2t (5.32)
o2

uw = Inmean — 5 (5.33)

var
o = \/1n(mean2+1> (5.34)
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Rayleigh

1.4

<. sigma=0.5
ter A .+ . sigma=1.0]]
i .+ . sigma=2.0

1.0r

0.8f

0.6f

0.4f

0.2}

0.0f

—0.2%5 0 5 10 15 20 25

B 5.4 B A AL B B AN Rl o R 1 i 20 25
FERRE = SRR 2 )5, AR S A B E Tk, DTid R E

241 (CORE,LOBE,LOBE NONE) A%, HitHEARE

p(CORE, LOBE, LOBE, NONE) (5.35)

= {/ d2m0 . p(mo)g (a:0|'m0, Z3[:0) g (y0|m07 EyO)
[ s o)y (nlms Sn) g 2 — s, 2y2>}

{ [ s pimalg anlma, 0}
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Log- normal

<+« mu=-0. 58813806555 ,simga=0. 491492090751
3 -+ mu=0.105009115009,simga=0.491492090751
1.5¢ -+ mu=0.798156295569,simga=0.491492090751|

2.0

1.0

0.5f

0.0f

—0-33 0 5 10 15 20 25

K 5.5: MBOES AR E LR BAEARF s ofE T T HLIEE,

5.4 HZ&IEXFRER

R8T B BT S B AL P R0 21 0O M i A AR AR AN —5E
SRR, AT AN TR E L BRI LR 5B AN B
FEA2

PSR TSRk 30 RSP MLOBER)H 1 5 S Ak R

SHEB A T ERD AR, AERE # R R, T RS
BRI, S 0 2 . N5 F
(o4 B0 MO 00 5 A B, (LS B S S AT /N LOBER T R,
HI(CORE,LOBE,LOBE)k (LOBE,LOBE).
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1INk 5 % 3 (CORE,LOBE,LOBE,NONE) it A 4 K

(CORE, LOBE, LOBE, NONE) (5.37)

/d2m0 -p(mo)on(mo)Lyo(mo)

g~

Il
—

dk - p(k)

iy - plmalmo) Ly (ma) Ly (2 + Ky — (1+ k)mﬂ}

e — Y—

/d2m2 -p(mQ)Lys(m2)}

Il
—N

/ dimo - p(mao)g (olmmo, Su0) g (yolrmo, Syo)

dk - p(k)

— —

Py - plmalmo)g (yilma, 1) g (22 + Kymo — (1 + Ky, zyz>}

{/d2m2 -p(ma)yg (y3|m272y3)}
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48 Ik S5 4 3 1R 3 (NONE, LOBE,LOBE,NONE) {1+ 5.2 2025 Ny

p(NONE, LOBE, LOBE, NONE) (5.38)

o) a4 9 2+ Byma = (14 Ky 5,0
{/d2m2 - p(m2)g (yo|me, Ey())}

{/d2m3 -p(mas)g (y3|m3,2y3)}

W LVEBERIRR D TE AR 7y, kB — DR AT, S X AR BT ] B )
A+, XTEFRARER RS A, AR T—4E B AR S5 —
WEATLXIAR, WAAER T RERAE2m, — my B,

5.5 ERMHEFRSTEE

XFFRTE AR TS, IR A o s — AT A, DRI K (1Y
N AR BRI ENEBUE T ST 5 R MBE TR T, A 771
SR RY (Monte Carlo) J5ik, SARUHHNIBEHUI VL. Bl X REL
FFEEAT ST BRI UME. DT S an ] = AL BE LA, B Goit R Z Al v
REERT RS R AR S, EREredudiss h— Mot N L
BARRGME. A RENLBORE, PIMEVA R EEAREE. Ao
FEESETHE T7
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BB MFEYE (Importance Sampling) 255 K% kb —FM &5 277
%, HMarshalllP07 $2H, R BGEYE T80 B R B AR, B

/Of(x)dx:/o %g(x)dx:/o %dG(x) (5.39)

5 B L 2500 B G ) B BN, TS J2 4 28 03 50 A A BB
MO F ()L, LT e G ) A A B LSO o, R AR
AL B G A TR R sum, IR 22 R R I3 (03 L.
5 4 S B LAT VAR E T R T 1 BB 7 07 56 0 0 X B
[, 0 TE A5 5010 1 OB HL SO Bt LA P S T, 57340 RS L e
b SRR R T RAGH, M TR,
IR N
X Faa) = X [ @)

— 5.40
var - ( )

TR AR E S RTIA TR LIE AR, FURIEIN T AN ERE, B XS
AR, AR XD B — AR [, f (2, y)dedy. WVHUBEER 73 A1
BREG (v, y) IR Z RN g (2, y), BN

//D f(z,y)dzdy = / : gg’g;g(x,y)dxdy = f(x’y)dG(x,y) (5.41)

p 9(7,y)

TEP A ARG (2, y) B BN B (2, ), PR

g(zi,yi)

Ly, L) gy ERUIEME. R BRI, R A = ERS

T EAES, DUE R BRI, R 4E AU E BB LA (2, y)
£

5.5.1 ZHHEIEZSHD iR %R R BHER

[543 (CORE,LOBE,LOBE) &5 {F 15 (1 ALA 2R R £ (1) v S R AT 7 MR %5
JERREL, AR B ARMR A T HEHIFER T AR, — R AT DL R %
JE, ZoRWAT LA TT 2. AHIK G S HERR,  — 2 0] 7 AR 4 IR ) A
LA =2 BARTRAT BN B = AR 4k IR BE AL 7 2R ek b i 1B 25 70 A 2
LRI ERHR, B R AR E AN IEAS 70 A B T e A,
7 F/ CORE FR Bl 47 (LOBE,, LOBE) i it R B i — AN IR AT BN 3L,
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T 57— L 53 A 55 B B B T BT B, ORI AR
SR EE A AR R B O, B A 1 ﬁ
o BT

U IEA R R R TR

g@lnS) = @0 |5 exp H (@ ) S (o m} (5.42)
= G0 PR e {4 @ - W) = - -
= g(p,|:13,2)

1113 P A 2 4 LE 75 70 A 3 5 T R J SR AR P17 T 3oy

g B) = g(p1, X1) - g(pa, Xo) (5.43)
ks = (43 (5.44)
po= (B2 + 255 ) (5.45)

P I 25 73 AT B 8 E pR B SR A BB ORI AR e IE SR S ek 2, (B
AFEARAEL, BRI R AN EEC, FEXTE IR BR D% B C D i L
Hrtuie.

1 _1 _1 1
C = (2m)"2 |82 [S] 2 [ 2 eap | 5 (" Sp — u{ Supn — pf Sops) | (5.46)

A5 4205, IERDAMRE LR BN RS pn] BRALE,
x5 ufEE s, TR AuSe MEE . X2 ESmmEsL I — N E
W F B, A1 LUMER 3 (CORE,LOBE,LOBE,NONE) N1, ¥ 5 4k HI R 5 5 72
AN

p(CORE, LOBE, LOBE, NONE) (5.47)

{ dmo Pmo (m0|m0a2$0)g(m0|y072y0)
/dk: p(k

d*my - p(ma|mg)g (malys, 1) g (Y| (2 + k)mg — (1+ k)my, Ew)}

{/d2m2 -p(ma)g (m2|9372y3)}
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¥

9 (Y2|(2+ k)mg — (1 4 k)my, Eyp) (5.48)
= (2m) (8, (5.49)

exp {—% [(k +2)mg — (k+ 1)my —ys)" Yo [(k+2)mg — (k+1)my — yg]}

_ (27T)_d/2 22 e
(kD (k41)2
opd L[EH2 e T D T Re2
PY 2 e+ ™ T k1) (e+r02] (Bl 0T ™M T k1
— 1 m |<k+2)m . Y2 EyQ
G+ "G D)™ kD) (k12
2
X 23y
p(CORE, LOBE, LOBE, NONE) (5.52)

= {/d2m0 - p(mo) g (M| X0, X20) g (M| Yo, Xyo)

[ ik

2 g (m — 11550 mo — o5, )
/d my 'P(mﬂmo)g (m1|y1, Ey1)

{[ s sl (om0}

= {/ d2m0 . p(mo)gp (m0|m07 Yo, E107 EyO)

[ ik

/d2m1 : p(ml ’mo)

kE+2 Yo
rr= — 2 y.%N
g (m1|y1, 2 1"”0 E1 yly Ziy2

(k+ 1)
{/d2m2 -p(ma)g (m2|y372y3)}

ER R FERE S0 B, AT DL — MR R MRS ERiRZE, Al e E
NEE, EHHEREEFRRME. W, X6 IR A S0 8

o (02 o 5.53)
P\ 0 022 '

(5.50)

(5.51)
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5.5.2 FxHRIgEEBRE 1

MBS &SR B A AR vT A B, Hodhip(m) & — AN H L (L
HHa NN RERIIR AN, A Narcsec?), 7] LK B B H AL 775, b
4k, BN

p(m2)/d2m2-g(m2yy3,2y3) (5.54)

M AT RS AR LR A, XRWE, B 8. [,
HAXKME AL RIEXWANMEE, A e ] LT . 77 (0,
i — X RG-S { PRI — DR T B R ) 25 S ABGRE (R AU R K mT A
T

p(CORE, LOBE, LOBE, NONE) (5.55)

1 1 1
- 5{9309031192} ' a{ys} = g{ﬂfoyoylyz}

p(CORE, LOBE, NONE, NONE) (5.56)

1 1 1
= a{l"oyoyl} : 5{y2} : 5{3/3} = g{xoyoyﬁ

p(NONE, LOBE,LOBE,NONE) (5.57)

1 1 1
= a{l"oylyQ} : a{yo} : a{yg} = ?{xoylyQ}

p(NONE, LOBE,NONE, NONE) (5.58)
1 1 1 1 1
= 5{95091} : a{yo} : 5{y2} : E{y?’} = g{xoyﬁ

(C’ORE NONE NONE NONE) (5.59)

= —{xoyo} —{yl} —{92} —{3/3} = _{xO?JO} = 1 Caoyo

p(NONE,NONE,NONE,NONE) (5.60)
1 1 1 1 1 1
= 5{950} ) E{yo} ) E{yl} ) a{yz} ) 5{3/3} = s
H e p(NONE, NONE, NONE, NONE)=1/a>H5E & — A%, Mip(CORE, NONE,
NONE, NONE)KIA 7> i@t f#, % T 117 A LOBERU AR ¥ 3 /5 #EAT AR 70 1 B
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H T p(NONE, NONE, NONE, NONE)&—AH 4, v LLEFTA e i e #
BRULXANE AL 3R % 5B (NONE, NONE, NONE, NONE) I BL4A iR 44
FILEAE,  BIPTAM BB LA A

B(CORE,LOBE, LOBE) (5.61)
p(CORE,LOBE,LOBE, NONE)  H{zoyoniy2}

- - . =a” - {ToYoyr¥2}
p(NONE,NONE,NONE, NONE) 1

B(CORE, LOBE) (5.62)

_ p(CORE,LOBE,NONE,NONE  s{xoyoin} e |

~ p(NONE,NONE,NONE,NONE) % 0vot

B(LOBE, LOBE) (5.63)

p(NONE,LOBE,LOBE,NONE  L{zopy}
. —

_ )
"~ p(NONE,NONE,NONE,NONE) T a® - {zoy1y2}

B(LOBE) (5.64)
p(NONE,LOBE,NONE,NONE  {zoy:}

~ p(NONE,NONE,NONE,NONE) L @ {zoyn}

B(CORE) (5.65)
p(CORE,NONE,NONE,NONE % -{zoy}

~ (NONE,NONE,NONE,NONE) L * Caono

ATCLE B, BRI T EAA B S OR T3 I A TR 2 AN B S E YR
M, B Ealfm ik 55 IR A B A, Fe i s YR 1L bR B A 4y
#A2HE, BEAAES T BRI A A . HEERE, HEHRE
BN UL 3 R -5 v] DL E B2 T S AMECs ] S B,
B(CORE, LOBE, LOBE)
B(LOBE, LOBE)
a’ - {zoyoy1y2} _ aiz Azoyoy1y2}
a* - {xoy1ya} o Amoyye}
_ p(CORE, LOBE, LOBE, NONE)
p»(NONE, LOBE, LOBE, NONE)

JX L DLy DR ETRH =25 356 0 2% B e A ALPR bR B A — AN B2 o P

(5.66)
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BEHIBAIR eR AR EEth e — BRI RS, H BRI 3 1

Xk, nd EEMA ), bR E I E N A A B(CORE, LOBE,
LOBE). B(LOBE, LOBE). B(CORE). B(LOBE). B(NONE)%5 2%, it
EAAB(NONE) = p(NONE, NONE, NONE, NONE) / p(NONE, NONE, NONE,
NONE) = 1. x5~ 5 P43 DUt 4 ] 5 B 1+ B A SR 98

B(CORE, LOBE, LOBE) (5.67)

- a3/d2m-p(m0) - gp (Mg |X0, Yo, X0, Lyo)

R0

! ) /d my - p(ma|my) - g ( Yy, ——

k+2 Y2 > Zyg
(k+1)2

Frl 0 k1 (kt1)2

B(LOBE, LOBE) (5.68)

= q? / d*m -p(mo) - g (M|, Xso)

R0

1
/d2m1 -p(malmy) - g, <m1|y1»

k + 2 Y2 Zyg
(k+1)2

Frl 0 k1l (kt1)?

B(CORE, LOBE) (5.69)

= a2/d2m-p(m0) - gp (M| o, Yo, Lo, Lyo)

[ ik

/d2m1 -p(mamyg) - g (mayr, Xy1)
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B(LOBE) (5.70)

B a3/d2m - p(my) - g (Mo|xo, Xso)

[ ik

/d2m1 -p(mamyg) - g (my|yr, Xy1)

5.6 IR

Zend 7SR SRR A RHET, O] DI BEEREAT ARSI s
s By =it AT, DM LARTRIINE (WTATIR A Zones Algorithm) )
FRRAG R RIATYIL A G, f B wE - MBORMIL RS 7,
FE—AJe IR A B — eV A 0 2 AR G 1 E R S S REAE D
g REF UG A 5206 IRA R M IR, JTHRBUR. 58 PR S
AR RIS IR AT AL, IR AR E R 7R R S AN LA R
SNONEAR B H) U8 7 55 = DA R 285 T AU e BO8UfEL S B A 4
EEEE, R AU RN ST RE M B, HAsi— 2B s
AERTI L A U], ANERR. A R R A A T SRORE e SR A A BLAA
PR B ) — L8 BRI,

WRAEA FERTTH LRI N A, BARSEILT TE B A 2 = 2
XS AN B IREAT A S RS 4RSS ARG BE
FERA T 3R D407 [R5

5.6.1 HEWNEX

2N R RGN G, AR e EE. Hd, —4t
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Hyp{

Integer Core;

List<Integer> Lobes;

int GetCount() { return Lobes.Count+Core==-170:1;} }
}

Kl 5.6: HypZ ¥ &5/ FH T/ 77 — B % B ICORE.  LOBERY F4 7 S Hi YR 4
?HRadios "L B

2Roid AT AN BEA (> 3) BFHEFErids

( ( .
oid, X.F R 95

XFRAT B ora, X5 R A%
odec, X5 B ¢
rid, € IR % T
HERZES rra, HRRFLZ
\ rdec, ¥t ®. R 7 %

|

el

\
T S BT A AT e 1Y 77 AOK 3X L8 5 FB YF 1% NCORE.  LOBE ERNONERK 73, 43 Jill
XA HA T HF LR R H. EENERGC, BMASARAEEL —4
[FJCORE, ASREA it P NLOBE. 18 57X — BRI M T, AT MR A nr Lo
#&CORED, LOBEELNONE,

B, A S — AR IR S B AR R A7 B — N H 4 Radios H1, R
Ja W — TR — A T EE 4t Hyp. WE5.6, BEBE T —1Coretfd
[1]CORE/Y. i fERadios AL B —A> Lobes FFARAE S LOBE i A fERadios !
AL B, InEl TR, 8L X Hyp T CORE. LOBERIEZS B A iT%, I LA1E Fal)
e  UELIFRadios it LR B AL M Hyp s 45 0 2 5, T LLIE I i RS, 742
AT BT A AT Re R 5. B0k AR, JBfi e CORE, FF MR T 1 5 L U5 ik 5
AEEH(LOBE, LOBE)H & #5J5 7J LA BN 52 MLOBE [ A=NONE ] 155 .
COREMILOBEH W] LA, FH-1387K.

5.6.2 PBEMLEER

—HEIES A NI AE L B 7 (Numerical Recipes) 289 —
i i [ Box-Mulles B3 BY, HCO# sLBL7 KW E5 88 R, A T 3RFEUF I IE

?Numerical Recipes http://www.nr.com/
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S ARENLEL AR TR e R R A A b e 4 R3S 0 A BE A LA A ik
feran, M) —HE A A REH LB ELEORIE T — 4EM IE S A REN LA, e E

2
W%u=<x>~Wﬁ§ﬁ@Z: A N R 7
Y pogoy Oy
/
@Eﬁﬁﬁ%mﬁ(f>,ﬁﬁ&Mﬁ
)
Tnew = T+ 0,2 (5.72)
Ynew = Y+ p0y$, + oy I p2y/ (573)
= Y+ (covya’ + /0202 — co?,) /0, (5.74)

U5 9T 7 9 CHERRAS 1) — 2 i Wy BE AL 2B R e TR 4 5 — 4ERE WL KR
J A SRS A3 A € S S A R ML BT RS, R AR A R
HVector2ext M E#E, H A& 17 WA FEHLEL /ﬂ\:ﬁﬁiﬁi%(CORE, LOBE,
LOBE) B BB LARAR s 0 AT AT IS 10 B, AR 5 IR &

5.6.3 FoHHE

il T 2 A SRR, JFEE T — Z4EIES oA RENLEUAE AR
Z Je. E g AT EL S I AR R S B B ISR B AT, R SRR AR A 1T
o BT EBR U E A BT IR 1) AR 8 AL AR R B 6 2 YR AR 1 VI TH
Fo B EEFIES.11, Hicrafcdec R LR ARG R, AN
SRR, RUONCHEH 1sin®s = A s AU B0 2 . trafitdec M2 —A
SRR ARG ARG, AL RN, A OGS YR ALAR AR 75 B 4, st
W2 JG. FEIMATRES N OB E A, BI(0,0), STHIEALERAESE(0,0)
() — Z 51 — 4 S BB bR,

P RSCBREA 4 IR 2S00 A 1 4% ) B MR PRI RO B 2%, AT LA A — AN
B P #8428 FEMapack®, 38 F — I Det B Gaussian FRMRE N L 4EIE
BOAAMATA KR, EERICEKPYE N R BRESRYFFFESS. K512
B v SRR 7 R AR & B B S ) e A% O T . e RS T R 9 DL
W IR 7 B R B, B R S5 A B B A B 2SR A 75 R DL BB AT
fil#, WI(CORE)RBMMBE: LB HEHRNN 4 ES DM REEG I, My

3Mapack https://github.com/lutzroeder/Mapack
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4 COREE(LOBE, LOBE 5. [FIK@EE A 25.40 1+ 5 4 i FE i Ay
7%, FRAF Blerr, MWIA4r 45 RARAF Blsum0 o hyp.Prior PR A7 1 RN & i
e (LT MR N A R ERTEARD ME, HEdEH K UAEI10%. )
EAL L, i (4 R T B, BisRlog,, (sum0). DA, Ja8ext & FE
T PALLAR B B XS LA AN B2 AR, T2 AR AR 20 TE B = AR M E R IR
BT TR EHATIRE, W —FEme A REEHIRECN40, 5 Z)JZkE KGR
UBEL30, 3= Zm B RITEAR RS0, WTEHR BN T, 772t
540 x 30 x 80 = 96000¢KX A" RE 78 AR 73 315 2| —A> DU K-
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List<Hyp> hyps
List<int> cores

n=len(Radios)

for i=-1;i<n;i++

cores.Add (i)

List<int[]> lobes

lobes.add(new int[]1{-1,-1})
for(i=-1;i<n;i++)
for(j=i+1;j<n;j++)
lobes.Add(new int[]{j,i})

m=len(lobes)
for(i=0;i<=n;i++)
for(j=0;j<m;j++)
if cores[i]!=lobes[j]1[0] && cores[i]!=lobes[j1[1]1{
Hyp hyp;
hyp.Core=cores[i];
if (lobes[j][0]!=-1) hyp.Lobes.Add(lobes[j]1[0]);
if (lobes[j][1]!=-1) hyp.Lobes.Add(lobes[j]1[1]);
hyps.add (hyp) ;

for(i=0;i<=n;i++){
Hyp hyp;
hyp.Core=-1;
if (core[i] !=-1) hyp.Lobes.Add(cores[i]);
hyps.Add (hyp) ;

5.7: 93 /RRadios i IREUH - el BEMVE B, TRAF N — N Hyp/ 751,
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public class Ranl
{
private long IA,IM,IQ,IR,iy,idum;
private long[] iv = new long[32];
private double AM = 1.0/2147483647.0;
private int NTAB = 32;
private double NDIV = 1.0+(2147483647.0-1.0)/32.0;
private double RNMX 1.0-1.2e-7;

private int iset = O;private double gset;
public Ran1(){
IA=16807; IM=2147483647;IQ=127773;
IR=2836; iy=0; idum=1;
}
public double NextDouble(){
int j; 1long k; double temp;
if (idum <= 0 || iy == 0) {
if (-idum < 1) idum=1;
else idum = -idum;
for (j=NTAB+7;j>=0;j--){
k=idum/IQ;
idum=TA* (idum-k*IQ)-IR*k;
if (idum < 0) idum += IM;
if (j < NTAB) iv[j] = idum;
}
iy=iv[0];
}
k=idum/IQ; idum=IA*(idum-k=*IQ)-IRx*k;
if (idum < 0) idum += IM;
j=Convert.ToInt32(iy/NDIV)%NTAB;
iy=iv[jl; iv[j] = idum;
if ((temp=AM*iy) > RNMX) return RNMX;
else return temp;
}
public double NextGasdev(){
double fac, rsq, vl, v2;
if (iset == 0){
do{
vl = 2.0 * this.NextDouble() - 1.0;
v2 = 2.0 * this.NextDouble() - 1.0;
rsq = vl * vl + v2 * v2;
} while (rsq >= 1.0 || rsq == 0.0);
fac = Math.Sqrt(-2.0 * Math.Log(rsq) / rsq);
gset = vl * fac; iset = 1;
return v2 * fac;

Yelse{iset = 0; return gset;}

¥
K 5.8: i FHCA52H, (Numerical Recipes) "Box-Mulles— 4 1F 75 43 47 8 AL
AR
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public class GaussianRandom2D{
public Matrix M { get; private set; }
public Matrix Sigma { get; private set; }
public Ranl RAN { get; private set; }
public long Seed { get { return RAN.Idum; } }
public GaussianRandom2D(Matrix mean, Matrix sigma, Ranl ran) {
M = mean;
Sigma = sigma;
RAN = ran;
}
public Vector2ext NextSample(){
double rannoril = RAN.NextGasdev();
double rannor2 = RAN.NextGasdev();
double sigmal = Math.Sqrt(Sigmal0, 0]);
double y1 = M[0, 0] + sigmal * rannori;
double y2 = M[1, 0] + (Sigmal[l, 0] * rannorl +
Math.Sqrt(Sigma[0, 0] * Sigmall, 1]
- Sigmal[1, 0] * Sigmal[l, 0]) * rannor2) / sigmal;

return new Vector2ext(yl, y2);

¥
] 5.9: 36T S IE A ATBENLECE R B0 — 4 IE A HNLEL T BEH R
O IE A5 A ATBEHLEC, — YRS b Pl P — A TE A S LA e

Random Points
15 ‘

10

_10,

~1375 -10 -5 0 5 10 15

K 5.10: 3B AT K (CORE, LOBE, LOBE) Y [ BEHL AR B 73 A 7% 5o
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double cra, cdec;//optical object’s ra and dec, in radians
double sinRA = Math.Sin(cra);

double cosRA = Math.Cos(cra);

double sinDec = Math.Sin(cdec);

double cosDec = Math.Cos(cdec);

double tra, tdec;//radio object’s ra and dec, in radians
double sinRAp = Math.Sin(tra);

double cosRAp = Math.Cos(tra);

Math.Sin(tdec);

double cosDecp = Math.Cos(tdec);

double sinDecp

double north = Constant.Radian2Arcsec
* (
-sinDec * cosRA * (cosDecp * cosRAp - cosDec * cosRA)
- sinDec * sinRA * (cosDecp * sinRAp - cosDec * sinRA)
+ cosDec * (sinDecp - sinDec)
)5
double west = Constant.Radian2Arcsec
* (
sinRA * (cosDecp * cosRAp - cosDec * cosRA)
- cosRA * (cosDecp * sinRAp - cosDec * sinRA)

)

B 511 CRE S A U AR AR BR2 B DL S YR AR bR O Ji

SRR T

(cra,cdec) MOLZAIRIRIEARR, (tra,tdec) 5T HLIEARIE LR,
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double sumO = 0; double sumOs = 0;
if (0 == hyp.Lobes.Count){
double sum0 = hyp.Core.HasValue ? Optical.Multiply(Radios[hyp.Corel).S * hyp.Prior : 1;
return new Vector2ext(Math.LoglO(sumO), 0); ¥
SymMatrix2 Sigma2 = hyp.Lobes.Count == 2 7 new SymMatrix2(0.2, 0.2, 0) : null;
Gaussian first = null;
if (hyp.Core!=-1){first = Optical.Multiply(Radio [hyp.Corel);
}else first = Optical;
Matrix SigmaO = first.F.Inverse; Gaussian second = null; Matrix Sigmal = null;
if (1 == hyp.Lobes.Count){
second = Assoc.Radio[hyp.Lobes[0]]; Sigmal = second.F.Inverse;

}Ranl random = new Ranl();
GaussianRandom2D rand0 = new GaussianRandom2D(first.M, SigmaO, random);
for (int i = 0; i < SampleCounts[0]; i++){
Vector2ext m0 = rand0.NextSample(); double suml = 0; double intl = 1;
if (hyp.Lobes.Count == 1){
GaussianRandom2D randl = new GaussianRandom2D(second.M, Sigmal, random);
for (int j = 0; j < SampleCounts[1]; j++){
Vector2ext ml = randl.NextSample();
double r2 = m0.Substract(ml).ModSquare();
suml += prior(r2);
} intl = suml / SampleCounts[1];
}else if (hyp.Lobes.Count == 2){
for (int ¢ = 0; c < SampleCounts[1]; c++){

double k = random.NextGasdev(0, KSigma);

if (k < -1) continue; double sum2 = 0; double int2 = 0;
Vector2ext m0_2k = m0.Multiply(2 + k);
double k1 = k + 1; Det 12 = Assoc.Radiolhyp.Lobes[1]];

second = new Det((m0_2k.X - 12.X) / k1, (m0_2k.Y - 12.Y) / ki1, 12.Sigma / ki);
second = second.Multiply(Assoc.Radio[hyp.Lobes[0]], false);
Sigmal = second.F.Inverse;
GaussianRandom2D randl = new GaussianRandom2D(second.M, Sigmal, random);
for (int j = 0; j < SampleCounts[1]; j++) {
Vector2ext ml = randl.NextSample();
double r2 = mO.Substract(ml) .ModSquare() ;
sum2 += prior(r2);//Math.Log(first2.Evaluate(ml));
¥ int2 = sum2 * second.S / k1 / k1 / SampleCounts[1]; suml += int2;
}
intl = suml / SampleCounts[1];
} sumO += intl; sumOs += intl * int1;
}//end x0,y0
sum0 = sumO * first.S * hyp.Prior / SampleCounts[0];
sumOs = hyp.Prior * hyp.Prior * first.S * first.S * sumOs / SampleCounts[0];

sumOs = Math.Sqrt((Math.Abs(sumOs - sumO * sumO)) / SampleCounts[0]);
double err = sumOs / sumO / Math.Log(10);
Vector2ext result = new Vector2ext(Math.LoglO(sum0), err);

5.12: WERFFRLG T DA & AR 1% 5 ANONER) DU R 7T SOTVE, R
RAFEsum0 1, IRERGFerr . HTHEER, FIra g R 1SR B
B, REEBE RS TR,
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5.7 WImKRHIESHh

N TR TTIERAE B TR S, A XA TSWIRE 3'  (Spitzer Wide-area
InfraRed Extragalactic) BI7ECDF-S® (Chandra Deep Field South) XA FFH]
B REHATLAS® (Australia Telescope Large Area Survey) B E RIEATA
NXAEIN (D ERAERX —XIBJLFRERLES), HFHATLASH BRI
R HR Je M-test 77721890 (MBEIMagliocchetti) #EATAE XAE N B 45 R b4 b, H
FATLASTEIZIX I 1 2R 7000 IR AL b, TISWIRES 7 M IX 48 1 2 %
PEAL1 TNE. =R Er 7840, 300 80, I AECPUSNZY)
2. 9GHz I THE ML b B2 B e AR P KA R 25604, AI15 2132756 T RA
DR, Hodm s (RMEAA—InfinityBiNaN) 2965/32T%. B
RCBAR A B m, NEZE55 B2 bR B p (v | ) AN AT AN 7]

Hp(my|mo) AE AR m A, HIME 22 i, IR 74555
PEaN25.1 RAFISWIRESVE JA Bl il 1) %5 A 4 & 07 e 2 NONE B & 1) Uit
WA FHE. Warpris, DR Ffactor MR ZEA iTerr MEUER K, N
EE W, X ENTRTE. R swired| KR ZESWIRESJHE ) # FX, Radios
FE o e i R AR A, B YRR — — X BT combi B 4E B
bb, TR HIBAIREROR, NI, Bra R 7 A2 T Microsoft SQL
Sever B FEH, FFMERHSQL. Python %5185 & T HBHATHI B 4047,

H AR ANSWIRESVE Al A7 SO A ST HLJR, 10— B ) AR
SWIRES i (AR S5 FiLIR, 31X BU8UHE (10 70 B U B 2 2. AMATLASHS fi K
T LA ARG R AR RIS &, 155.2: (CORE, LOBE,
LOBE) &/ B 15 7, (LOBE, LOBE) MAIXI#i£, (CORE, LOBE) £
% [t (CORE, LOBE, LOBE) #/b, 1Mi(CORE)#&%, X#5FHMELK 5L,
B UL B2, ATLAS B HUR S0 K48 AT AL 1) B R 5 AT 18 s B A 1)
BRAE, AMEH T EAMR— S ER —— ARG TR FimHEE
O R 4, SET St s R 51 SO A AE. s, (LOBE)R
AFEATLASH RS K GG E N, I BA 5FH0(CORE) R 70 #r, £
s Hr W1 Ua B B e H i bR 1o 113 1 Bdoublest (CORE, LOBE)/H(LOBE,
LOBE), fEATLAS Wi, FRIZXMFEE Jydouble, W EI—/SWIRE3 i

4SWIRE http://www.spitzer.caltech.edu/
SSWIRE X X 7 #% 15 Hhttp: //irsa.ipac.caltech.edu/data/SPITZER/SWIRE/
SATLAS http://www.atnf.csiro.au/research/deep/index.html
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R 5.1 DI 7T 525 RO

swire radios combi factor err
SWIRE3_J033323.75-281328.1 C573 Core 3.31 0
SWIRE3_J033323.75-281328.1 C573,C570 Core,Lobe 11.25 1.58E-09
SWIRE3_J033323.75-281328.1 C574,C570 Lobe,Lobe 8.5 0.33
SWIRE3_J033323.75-281328.1 C573,C574 Core,Lobe 11.25 1.58E-09
SWIRE3_.J033323.75-281328.1 (C573,C574,C570 Core,Lobe,Lobe  12.81 0.3
SWIRE3_J033323.78-272407.0 C572 Core 11.09 0
SWIRE3_J033324.04-281323.2 C570,C574 Lobe,Lobe 16.39 0.2
SWIRE3_J033324.04-281323.2 C573 Core 7.8 0
SWIRE3_J033324.04-281323.2 C573,C574 Core,Lobe 15.75 1.65E-09
SWIRE3_J033324.04-281323.2 C573,C570 Core,Lobe 15.75  1.6E-09

SWIRE3_J033324.04-281323.2 (C573,C570,C574 Core,Lobe,Lobe  24.21 0.18

X AT AN S LR I T AR — e diak T, ARATIEE A J Core-jet MR,
A 5 (CORE, LOBE)AHXf 8, BRI —A>HLoJiin— AW . 1M (CORE, LOBE,
LOBE)fEATLASHS B R 3L 5 I HA H A7 Ntriple.

BB L ORAFAE — #tableJ R o, AR 1 40 h 25 SRR Hdk AT 7
Pr. AbEE

o NAMELELFHI(CORE)BE —MRifE, FLINBN10, KEMAE XM
VA o5 ~ 90.9% [IA] RETE 2 —SCORE. {E NCOREFT S HLIEA AT LL A
NAEATIEAILOBE, B Msttable M ER oG {56 FH XA 10 4 FBL YR Y LOBERY B
W BAWRIMES.13 Fron. X — WA IER 3 iH S BOIn LS 1S,
S U (CORE) R TH5, T8k 10/ 5 L YE A B L& HLOBE. IX ¥
Rl LU A 2 — B v R, JCH WA LOBE (AR > TH A Kot 2 %
M SATE AR SO By

e H T (CORE, LOBE, LOBE)f 2 # ¥ 25 H &b, MW itk —
te, 5 A R BT ASWIRESYR 5 K 1(CORE, LOBE, LOBE)A! & % 1 I
T R, o A R v LTS R B S F R 1 B K (CORE, LOBE,
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% 5.2: ATLASH A SCE K T TAGIEA S R G5 B

R HE At
CORELOBE.LOBE 10  1.647%
LOBE,LOBE 22 3.624%
CORE,LOBE 5 0.8237%
double 27 4.448%
CORE 559  92.092%
complex 11 1.812%

LOBE)Z U1 ik 17 K 7~ 2 75 sb R e b, e A1 8% 1%k Ntripleld 45
SR IG M #ttablefl B T A 77 G tripleds B b i M IFISWIRESVR 5 5 B 5.
FEAN LR A5 1477,

o A AT ESWIRE3YE % H i KI(CORE, LOBE)=(LOBE, LOBE) #{g
W DU 7 DR, 2 SR S {4 B 1D (1 S R 1 B K 1 (CORE, LOBE)
8¢ (LOBE, LOBE) M- H# K+t 2 fE bR e, MIEAT# %k Hdouble Y
S N T ARG BT, 72 M#table MR T E I M double i
SR EISWIRES, S HIRIIEE SR, AR E 5. 155 7R,

o TEttablelt AT T {945 B 0L F 4045 N SWIRESVE £ A I (CORE) M
s, L6 I B S5 PR ) 052 K 9 (CORE) 788 U 307 ) - th, 7 bk 187 4
i, ATk S core AR B, B IIE5.16 FR.

SRR, W T AT B AR T S8, RE B = EE T
LK 7 940, 30180, my FIMEAR %5 T ek HUAE - X489 22 359 5 73 A ik
REERE X HATLASSH HR L KM XAE NG R, 155135.3 HRxt
i, WLAER], JLFRE TG Mtriple BU455HE, double M AR R,
M core MYERFR M AE T AN,

i % EE B 20 b A AR R B, triple 3t IR LAY — AN A& K N % LOBE
B B ) F B A K, S8 B R T rp I T R g SR 22, B & LE(CORE,
LOBE) B! B, A1 4 72 /7 1% Adouble. 05 17H _E 77 W B 2 5 30t U
P tripledd & M S bR LM S, 07 B = AN BRI (C030. C034.
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WITH core(radios, maxcore)
AS (SELECT radios, MAX(factor)
FROM #table
WHERE combi=’core’ AND factor>10 GROUP BY radios)
DELETE FROM #table
WHERE EXISTS (
SELECT TOP 1 *
FROM dbo.gSplitRadioComponent(radios, combi) g
JOIN core c ON g.cid=c.radios AND g.component=’lobe’
)

5.13: WA B U HI(CORE)R UL it 57 (9 7 K F10, W& A g
IF NLOBERF 76, i M %5 52405 th 48 7 25 4% 2 F NLOBENY %5 5L Ml 5. [
HgSplitRadioComponent PR £ F - B 75 55 LUK P 050 B2 1 i 73, DA I e i A
1 YCOREIL /2 LOBEAF7E.

® 5.3 IWHER SATLASH R SCAK T LA AR R L
KA HEEIR VLR AL

triple 14 9 1
double 53 17 10
core 550 520 39

C038) FEYG2FVR I U)F1 E A FE 5. Tl i B i LA &5 58, ) 3 32 ]
Sy o rp ) B R YR S PR N BB IISWIRES W5, (H 2 3% U5 R 7E IRATTR 5
ISWIRE3 £ # I, MAEATLAS $F R CEF 45 R iA1E 8 7 ix ik

X Fdouble M gh B, BRI —Legh R, FEFERERET R T WA H
BN T IR —ANSWIRE3YE, MiX—SWIRE3JES5ATLAS K. {Hi& kxR
b, BEREEIXASWIRESFERK 55, SWIRESJHEE EIE LRI K, 4
H AR IEA R B IER RO S8 VbW ZE. fERSEMRI A F, wT B EX SR
FESEAE B Ut R DUonse g5 3, A5 Emgs el LRI k. XT3 F
A IEH T 5 R double 25 5, A AT RE/RTEIE I double BT R AL K.
AIBESE RO AL A B R JFL R, ML AE 45 2R3 BBl I B 46 b R S PR AR = A
JEdouble By, IX[FIAE T EANINTE 245 B EASr IE.
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X TcoreMEE R, SEPR b n] AP —egb M JeBy, DR L DU 3 R 71
£2.34989839753225 8 B AL, AR EA TR EF UL T SWIRE3YE. {H
FETE LS A EETE 245 11.0953478594329 10 ik vy DU iy PR R B X R B ATLASH)
SR SCFE R R, TR AN3.11781848072623 () 45 5 A1 R AEAth A1 T &5 5 o 1 3L
Bl R8s 1, Warge Uil TR P . B — D AUBATE AT
Ao

Sebr b, BAVRIEAE T FRME 220035 20 /0 A MR R 5 P bR B, FRATTIE
T ER o An XEOES oA B, IR A E R ME.  FEXT E AR
ISR, 537~ BN R, E5.18~5.20, &4 EH =42k
DR AR R 45 R (programZ5 K ). RAEATLAS N L RILH 45 R
CeyeldlJE) BEFENTH A KIMPIGER (intersection £ ¥ ).

ATV B, ANE RN AT EAAE — G 0 IE, RIS B 77 %
2% (programMeye) MIAZ SR, MLEIA-FME ML BUE AT IHAE R, 7] LIS
BRI ULACEE B P E T B I FUE R, VLACSs R iR A 2. —
Fh o3 A R B DUR B[R], IX 30BN 28 85 i BR) 5028 28 1 B4 Xog o
R IEAR K. (B FE ST RS AR, WRaE T H %
I FUEAEAT AL, 4 mT R OHR & v SR 2

XTI =PRI 2k, X BUES o MR & B R 2 T
Bt b, Ll S /s T B R O A R 22 85 B ek ARl Ze AN LR, Il B L
XPEEAS 73 AT E R — 28 3 5) 70 A WML 22 %5 T eR B il 4 2 o0 Bt 46 il 3¢
B R (HAT & R BB A S 7 A A IR, S ATHE
A x 296 Bl 2 AR R PR, I P SAE PRI B ME S, AT RERR Ul B
I AERF VT C P S RS ZH A TR 22 AR AE 35 50 70 A B 22 55 1 bR 5 1) i TP SME
ATLASE b i 5 B Y5 5 SWIRESYR I BE 25 KL #7E 1 Z IR FHE M. (22, X
HEATLASHA WG HLNE, &2 —FRON BRI ? FEER— DI,
I3t
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WITH tabletriple(id,swire,radios, combi, factor, err)
AS (SELECT * FROM #table WHERE CHARINDEX(’,’, combi, 7)>0),
swiremax(swire, maxfactor)
AS(SELECT swire, MAX(factor) FROM tabletriple GROUP BY swire),
radiomax(cid, maxfactor)
AS(SELECT g.cid, MAX(t.factor) FROM tabletriple t
CROSS APPLY dbo.gSplitRadioComponent (t.radios, t.combi) g GROUP BY g.cid)
SELECT DISTINCT tmp.*
, gs.radiol, gs.componentl, rml.maxfactor corefactor
, gs.radio2, gs.component2, rm2.maxfactor lobefactorl
, gs.radio3, gs.component3, rm3.maxfactor lobefactor2
INTO #triple
FROM tabletriple tmp
CROSS APPLY dbo.gSplitRadioComponentTriple(tmp.radios, tmp.combi) gs
JOIN swiremax sm ON sm.swire=tmp.swire AND tmp.factor=sm.maxfactor
JOIN radiomax rml ON gs.radiol=rml.cid AND tmp.factor=rml.maxfactor
JOIN radiomax rm2 ON gs.radio2=rm2.cid AND tmp.factor=rm2.maxfactor
JOIN radiomax rm3 ON gs.radio3=rm3.cid AND tmp.factor=rm3.maxfactor

ORDER BY tmp.swire;

-- remove the compoenents of #triple from #table
WITH radiosintriple(id) AS (SELECT r.id

FROM radio r JOIN #triple tr ON CHARINDEX(r.id, tr.radios)>0)
DELETE FROM #table
WHERE swire IN (SELECT swire FROM #triple)

OR EXISTS (SELECT TOP 1 *

FROM dbo.gSplitRadioComponent (radios, combi) g
JOIN radiosintriple r ON r.ID=g.cid);

K 5.14: A NSWIRER IF#(CORE, LOBE, LOBE) Y55 () UL - 87 K 7,
SR AL A (9 BT A S DR 1) B 4 1 (CORE, LOBE, LOBE) DU i (Rl 7 th 7F
SR B B, U T O Atriple U EE e N T R RE N S TH ) 45 R, TR E
fetriple M 45 AT K SWIRES, i IR M &L R i #table 1 2[5,
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WITH tabledouble(id,swire,radios, combi, factor, err)
AS (select * from #table
WHERE CHARINDEX(’,’, combi, 7)=0 AND CHARINDEX(’,’, combi)>0),
swiremax(swire, maxfactor)
AS(select swire, max(factor) FROM tabledouble GROUP BY swire),
radiomax(cid, maxfactor)
AS(SELECT g.cid, max(t.factor) FROM tabledouble t
CROSS APPLY dbo.gSplitRadioComponent(t.radios, t.combi) g GROUP BY g.cid)
SELECT tmp.*, gs.*
INTO #double
FROM tabledouble tmp
CROSS APPLY dbo.gSplitRadioComponentDouble (tmp.radios, tmp.combi) gs
JOIN swiremax sm ON sm.swire=tmp.swire AND tmp.factor=sm.maxfactor
JOIN radiomax rml ON rml.cid=gs.radiol AND tmp.factor=rml.maxfactor

JOIN radiomax rm2 ON rm2.cid=gs.radio2 AND tmp.factor=rm2.maxfactor;

WITH radiosindouble(id)

AS (SELECT r.id FROM radio r

JOIN #double tr ON CHARINDEX(r.id, tr.radios)>0)
DELETE FROM #table
WHERE swire IN (SELECT swire FROM #double)

OR EXISTS (SELECT TOP 1 *

FROM dbo.gSplitRadioComponent(radios, combi) g

JOIN radiosindouble r ON r.ID=g.cid);

K 515 A3 ANSWIRER & 1(CORE, LOBE)&(LOBE, LOBE)% i % ()
DU SR, SRS I B A S HUR 1 B 4F I (CORE, LOBE) 8((LOBE,
LOBE) UL 7 P57t 7€ st B i, U] s AR ¢ 48 328 Jdouble &5 2. N T A
SR JE T SE R, T B fdouble BY 45 BAT IS K MISWIRES. T A U A &5 5
fE#table .
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WITH tablecore (id,swire,radios, combi, factor, err)
AS (SELECT * FROM #table WHERE combi=’core’)
s swiremax (swire, maxfactor)
AS (SELECT swire, MAX(factor) FROM tablecore GROUP BY swire)
, radiomax (cid, maxfactor)
AS(SELECT g.cid, MAX(factor) FROM tablecore t
CROSS APPLY dbo.gSplitRadioComponent (t.radios, t.combi) g GROUP BY g.cid)
SELECT t.x INTO #core FROM tablecore t
JOIN swiremax sm ON t.factor=sm.maxfactor AND t.swire =sm.swire

JOIN radiomax rm ON t.factor=rm.maxfactor AND t.radios=rm.cid
5.16: MR 45 R ip SR A SWIRESJR & 47 ) (CORE) RUAR B, SR % B
()5 B IR B 4F (CORE) B DL 30r Al e b B e, U BAT 19 3% N core A5 2.

035

K 517 WFE SR A — MNtriple 4 & o0 S HLUE NC034, 7 0 3
NC0305C038. b N BT S BRI B E. T B v = A 3 5 YR 7ECO34
I —a SRR T V)T A3 tE o, vl BUE BB ANLOBEZ (8] 3 Ml K
X I T EATE E BT R R A R
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uniform-double
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5.8 ING

AREREFL T AEH B AR BRGNS 6 5 5 36 5 AT RE iy A W HL IR ) 5 F
BRI HEAT A XN — P e T DU B e HE T 7 v e o 4 F i 24 BT i
R &P AT BE IR BT VR B, £8 G PR A 8 AR v 1 DLt o BR - 45, B
1905 TG 2R B H IR A R AR 2R s AL A 45 2R TV AT B RSk 1
KA L3 B R (CAISKA) W 45 55 5 2 W 45 S i e il & POk

M T 5 IR AR — e ) {0, Bb i B A R R R TR R A 3 N I I I S £
K. 4T (CORE, LOBE) 5 (LOBE, LOBE) i Bl 1 FL 8¢ 2 58 A &
JE S TR BRSSO A, RN 2 B R KT INE, DL PR I R
ARtk BT, KBS IS SQL BB eGSR, A EE
LR BRI ERE /., ARART A LA R I AT, B0 B A A 4 A X
BT KIS S ISR, I8/ DR (T S ]






ERE TRG—EBIES

AT L& F 2 Tt s B s 2 A B R s %, BISE SGIE N
R ABARAT BRI AR 75 224 BAAR R FH A Be ARt HA B, T FRERT A RS R
HEKTHEMREES. @AM T AR UPMES T A, AAT8 o8
RAETHARFMARAKEE THAR, XEAE R SCHEOR I E X
(B R R S F R G — R L, 815 R S0 K0T DL TR (R R4S o s 2ds, i
ZRAE WA SR R 8 9 K B i Al

XS BRI e —. AFEEHABNRET —EH5:
R IRE LS (Astronomical Resource Manager, ARM)—— ¥ FRFITS 44
EHEE (FITS Manager, FM) BB ——A{E g Fl B G RIWME 2 —, 3T
IR X B B E, SRR, kRS, IH WA EESLRSCE
(China-VO) FIEIE BRI G HERI (VO-India? W-AEHATH, H i3 2]
T HARRP ARG RG-S (Y TU1231108) HISCHF.

6.1 RXXABEHFEMSHEARERF

RO B AR IR R U2 T el 7 R SO R BV DT RIRSS, 1
e B R, B E R ) TAETT U 45 RO R A E I T A,
WIDL3. IRAF* MIDAS. Aladin®®®, fv7. SAOImage DS9® %545, %4 X
o AHEE BT, i, R SCH R WK, R ARM S BB X K
BRI T T HAL_ EARZ WFITS S0

FITSA& R BTN RNTE, NFHAURAE . XT84 i Picasa’s ACDSee!”

!China-VO http://www.china-vo.org/
2VO-India) http://voi.iucaa.ernet.in/~voi/
3IDL http://www.exelisvis.com/
4IRAF http://iraf .noao.edu/
SMIDAS http://www.eso.org/sci/software/esomidas/
6Aladin http://aladin.u-strasbg.fr/
"fv http://heasarc.gsfc.nasa.gov/docs/software/ftools/fv/
8SAOImage DSY http://hea-www.harvard.edu/RD/ds9/
®Picasa http://picasa.google.com/
19ACDSee http://www.acdsee.com/
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EME, ATl AT SRR I &, SRR e BV 2 IR
SEFH DI REIFITS G 4 i B R FITS k5 BAG R, ok N ia A 4
RESCRE. MAEL B LR BETF L — Ik —IRERME, 8% FES AT 4
H, o T

RO IR LG R, ARME ZE AR 1) 2 an it AS s FTTS SO 3R AT PRadk ] 4R
kR —LEUEMH RS E BRI RE, OB, SCPFRE, 1 BR AR bR
TENL AT RAE, Wb E ey, DR S R4 E 2R 40 £ 1 M S A B3 1) 4
. EFRESAMN RS, TR EERERIAE. ikl Lo
I IRIFITS SUHE B 5 R W 4 ik 55 k), —ul ORI 2 4.

RICFER TFITSAN, A AR HAh Bt 0. B RME HZFITS #&aitid
T RIE, BAEEBERFITSIS AT BEA A S AH R, BRI 75 245 ARMZ B8 1) R
W, LT XA R R A AT ). IR BRI R ST EEUN, TS D Re bR
i 1 T RIS N, v 7 NIRRT & 73 ARMUERIER Y AR 4G T
KITe DS 7 A Th R, s 1 &80 2 M) AE AR, PR AR4ES
FAR

ZVEXFHETEZEN— DM, KCE AN Windows., Linux # % K
ITHR MacRA A NTEH. HMHHC/C++2KMET, W& EE XA F
B . C++aRVF ] MEH Qe AT 5 & IT &, AT DLSCREdE R H
&, —ESREERDC/CHHRA. T H, C/C++ FFRMEE R, 2> il 2w
Ko JavafEiX— 7 HRE B FECON AR, BEWE R, 22 SIMERE /N, 1 H A& Fh R
B A, ROCHR 2 AU A M N Javahli A, 151 & J5 TH B 2 Java T i<,
Java U RV 2 1R — (R BT RR “— v, BUALIEAT.
M H, Java 2] T ITLAZ M A B Oracle, BMAHISCHS, T B IBM AT
HIEclipse R¥)gmEss, BN T JavaE i MIEE 2V & ik 4y,

Javalf fdi H AL T2 7 IT & i, Eclipseds B f# 52 % T8 14 °F & Eclipse Rich
Client Platform (Eclipse® & i, Eclipse RCP) WIZERY, Fr& 1 DhaE
AR 2 k. Eclipse RCPHIA H M7 R FHEZE, 111 H Eclipse3 R3Ok
ATFF46, 1BM B Eclpiseddi £ HE 228 £ 44 7£ ik 25 W ST 1 (Open Services
Gateway initiative, OSGi) ' Z b, fFEAZEM T R E. IBMik AEClipse
TR Tt Javabin BT FEAWT /Swing BN B R KISWT/JFace, ARG

1Qt http://qt.digia.com/
1208Gi http://www.osgi.org/Main/HomePage
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ERATHIRE R A S5 6 B RAEAEE, T AMERAWT /Swing —H T8 — 7,
HE5 &S AN REERZESWT/JFace 10 BE B K o] & bl L FE
BAWT /Swing ¥ my.  Javalf]— k9w B SIAL R PE AR DURBE . EUBLRRIGUR) — R
it /2 3 T Eclipse RCPHIFE 7 75 BET AN FF & 20 3 KA, KNSWT /JFaceAs
& Java H 4 FIbHE R TEE, 18 R AT Eclipse RCP B 75 ZHESWT /JFace AHIC AL
i b, MENEESAFERAR M. (HiX— sl DU 10 1) 77 2045 i ok
T, Eclipsett X4t | —DeltaPack® B4, AT LLLE AR I — 0 A BT
A T ESCHF I G R AT L. X TAEHGE —IRPER, ETh AT t A i 2
SEHTAH ISR RO AT, AN 5 2 T A

AT R — A B AF b, (82 7] DLk 3 O 75 210 Dh Be 4 1ok
i, BRI, ML — A E A A BE. Eclispe 4 & 5t /2
WA F AR H A, B T Eclipse IDE for Java EE Developers. Eclipse
IDE for C/C++ Developers. Eclipse for RCP and RAP Developers. Eclipse for
Testser 5 %53& N AN A NBEFE E 1)~ i . Eclipse RCP 7] LB I #E £ 5 & link J7
dORZ A, B RKBUHHGIE, JEER SN B0 Leddift. AR, Eclipse
PR HE T MIBRALHI R L — e dmAF,  anlink J7 20238 1 R B M BR dropins H
S&NA* link SCHFRP AT, EL A A A] DA TN B — 2650 R DL B DR
B BRI SR — ST R, SN O A TR T S, AT
REIE 75 EEIH BR — T 2247 LA 5 5 B iR

Eclipse L4852 — M EEH A ™ 5, 8 JF A IBMIZFE R RAR S HE, JF H.
A= MEREF R AL KO EAR S SRR DR, X Lo fF AR RE SOt
FEclipse RCPAIZLHIH A= 5. Eclipse RCPIEME T 58 £ T B R G HE 1. £
B S R BRI T R e S Y, X ORI TR R TAE B
N T FE. HET LA BRI, AR 7 JavalE NITRKIE S, Il Eclipse
RCPIE AT &, STARMIATH K.

6.2 RKNABFEIBIEZMNGER

ARME il 2R SCHE X A g 2 22 36 F I N Fev, - DU AR 1 07 2088 n +% B
A IhAEE, ALK EY R NEE /1. (EEARMBOY — IR, )

B3Eclipse 3.7.2 A | DeltaPack http: //download.eclipse.org/eclipse/downloads/drops/R-3.7.
2-201202080800/#DeltaPack
MEclipse Downloads http://www.eclipse.org/downloads/
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(& Astronomical Resource Manager [E=REER)
File View(¥) Window Help
% Nt CiAUsers\Dongwei Fan\Projectsisamplelfits M- v Hl v ixs [ (@ Astronomica.. |
[< R ARG IR A= R AR
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! % 31 twomass.coveragequery.vot 854 KB VOTFile
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= MNew Extension

Extension Point Selection

Extension Points | Extension Wizards

Extension Point filter:  org.chinavo

={ org.chinavo.arm.database

={ org.chinavo.arm filedownloader.downloader
=] org.chinavo.arm.fileeditor.editorcelumnsholder
={ org.chinavo.arm.fileeditor.fileiconprovider

={ org.chinavo.arm fileeditor.openwithapp

={ org.chinavo.armfileeditor.pathprefixholder

={ org.chinavo.arm.query.sources

[C]55how only extension points from the required plug-ins

Extension Point Description:

(no description available)

Available templates:

K 6.2: ARM2HTFTE XY fedk .,

A 5E 22 R A

o MM HES, Wil A FITSEHEGRE R, BHERXEEREL L%
#|Footprint Service, BAFI TR MY 5 REORAE 2 b &l JF R
i XN ) R AR

o FHEN/NT H. Wi k3Ot E T# TR, NASA “Astronomy Picture of
the Day” JE7n 2 5 [ BELC X B 55

21X S04 1 (0 S B 1 A% P, ARMES — 284 £ 32 3C T W62 JLAN
B, HRHAR TR AFfE A, HoAth T & ] Dl X SR LR SE B A
C TR, Hrp, ID N “org.chinavo.arm.fileeditor” )35 F 4G 1F (i
Prfileeditor) B 5 ICFMS, Bt T HRZNED, BEHEENARM 1
Hote WEG.3 o, ARM H BT A 15 SO 5 1 4 248 0Ok AR 8T itk 46
. “editor” 1EHZFREIEA ZEclipse RCPH—fMiz =, 5K “view”
RAEL {Heditorn] LIHIAERCPH “HWH X" N, FFER—IRCP EFHAZ
ANSEA03, & TAEARM P RoR 24 S8R, fERHT I Eclipse 4 Juno'® H1,
editor 5 view [\ F B CL & T 462015 E 5 RO

5 Eclipse Juno http://www.eclipse.org/juno/


http://www.eclipse.org/juno/
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Plug=in 1 |  «eeee Plug—in n

Plug=in | .
X1 Plug-in
Xn

fileeditor Plug—in

Common Function Plug—in

Eclipse RCP

0SGi

Kl 6.3: ARM RSt 4 M S ddifh o8 &

6.3 XHIREH

RICHPEE B, WA B SR LRI L, BSRICRER SRS
BRI SS . ROCEIR A S IR A N B 2 PRI . DR SO A i A A
TRAARM HH G ARSI S AT AR BRI, FRR Y R T
N HABARAT SR AL 2 HT BTk R SO 45

SO AN R AT i W — TS5, B2 “H 507 B LR, 4 RTA el
T HETA RS R T S XA, ol A A R T AR I H ) ST
k5 R E B RS ARMIEL £ {EEclipse RCP Selection Servicel®! >R fig ph
X, X ZEclipse RCP A & [F—ANHLH], FdEse 4t nl DIEM RS,
P 75 2 WA WT & GiSelection Service 284k, BRI A B3 444 v] DLdE i WS Iy &
ZiSelection Service RIRHISCAFFNR PR IXFENR BB T SO 511 3R
HHAMIE RS . SO R U TR, FRgAH T Java A5
& U Fle Ui G s 1 0 ()48 0 0 R 75 B2 SO 2458 A i xh 42, o2
HIE AP R a2 i S i), REE P IX— 2058, HAPEA — AN a4 5t vT
DL H O s AT 284k, AN 200 0 B Ad A sz e Xt B TR Y
ORI YR B AR,

SAFPIRATHAE A 5 ] AR I 2 FEAL I N R, AR MR SO PR B
WoRJr A, B SRR T 3 B R g B R T 3 (AR SRS AR
LR, RAE— NS HLI 78 BOX AT SR R RE TS . BRI, SRR 2
T 2N, HEEHEAARNERMSF R Bhs, gimsEEE S, X8
EHHEAE BT,
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o MHE B E T, %5 N “org.chinavo.arm.editorcolumnsholder”,
XF B IX AN # 1 B Java Interfacesgorg.chinavo.arm. fileeditor. columns.
ColumnInfolntr. F J-#& it KA AR ST FI R P 1) — 2145 B, a3t 4.
AR BRIEE S H I, ORI S, SO FIERIE AT DLE I HT iR I X —
FIME B ST AT FE

o HKEIFRIRUEE T, Y5 A “org.chinavo.arm.fileeditor.fileiconprovider”,
XF B 1 Java Interfaces2org.chinavo.arm.fileeditor.fileicon.FileIconProvider.
Frad el LEM B © oS0 SRR 2 fits, txtE, SOPFFIRAE BoR
XA I, Ko i AR A R B X LS [ ST A Y R R B
&Kl BT JavafE AL B K R T RIS, IR A AR AT LAAE AR s B FR
AR BINAF A T, DU T — IR sl . ARMA SR T —
R A SEREE (RIZ5 8 B H ) Common Function Plug-in) >R #FIX
LA,

o VAN EL I, ZW'5 N “org.chinavo.arm.fileeditor.pathprefixholder”,
X W ) Java Interfacesgorg.chinavo.arm.path.PathPrefixListener. 4 {4 ]
CLE E X H A SRR RN, dnfile: / /Ro8 S RGAE, fav: /)RR
W e g AT, STAFBIREIIN 7 — AN SCARKE, AT RALE SCARAE S A\ SCAF SR 1
FEAT LUPRE HE N T 75 ST R SO 51 SR A0 1 X 4 N B BR AR 04T 20 i, 48
ARG AR B SR @I IX—HLH], ARMAMY AT DR E
JE SUER AR, AT LSRR ftp,  ssh® CVA P

o VI FFEID, w5 N “org.chinavo.arm.fileeditor.openwithapp”, XM
f]Java Interface AJorg.chinavo.arm.fileeditor.openwithapp. AppInterface. X
FEARM SEIL 5 AR P 8 5 I S BEROR . 28 w] LI IHRR 5E 10 SC A28
R, 0 fits, WATLMREAN “F7 DRI R HE PR A
oy A N Ats I SCHE N, R R AN T fits B HEAE AR, kR
Ho—, XH G040 SO B IRG ZAG 1, AR aNE B
A LA O JUE W4T T i fits S, wif FEv, ds9 580 70 pr e fvs
ds9 FEEAF AR T AU B Eclipse RCPAEAF A, B4 i jar 84 BLCA
Je e LAFAE. it Eclipse ROPWHEB I E ALALH], FileLocator T.H 16

oPpileLocator . H  ZEhttp://help.eclipse.org/indigo/index.jsp?topic=Y42Forg.eclipse.

platform.doc.isv/2Freference},2Fapi},2Forg/2Feclipse’,2Fcore),2Fruntimey2FFileLocator.html


http://help.eclipse.org/indigo/index.jsp?topic=%2Forg.eclipse.platform.doc.isv%2Freference%2Fapi%2Forg%2Feclipse%2Fcore%2Fruntime%2FFileLocator.html
http://help.eclipse.org/indigo/index.jsp?topic=%2Forg.eclipse.platform.doc.isv%2Freference%2Fapi%2Forg%2Feclipse%2Fcore%2Fruntime%2FFileLocator.html
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REWS SE AL PT AT ST I ZE X B A, XA T LA LA A 3 B SR B v SRR
o AEAFAE IR X SR B I T L RS € IR 2, RS2
NP AR, 53 oh— T 5 AR B i 5] R AL ) B R 40 R SC 65 1R 2 R
] BB AE W (SAMP), KA AR IR A P EAT 3B, ARM 2438
LK P 7 2R A AR A R A

HIRT X HERAER AR 7 IR — D N EORE B iR SR NI
Hho Xl — A2 I T B BUE X Sorg.chinavo.arm. fileeditor.input.InpuData
KALIESAFHNZE,  [RI I0 EESR R R AL SEBL— 4% M org.chinavo.arm. fileeditor.
input. InputDataProvider CAN B S B 20Tl SCAE ISR I 225K, 4R R Seka
JE )8 BT 55 2 R FFIX S B S5 00 L VAR, BT A sl o 42 1R T

6.4 BHEXEELGHEH

M= NFITSEUE AT AT LUE 21— X ER, A —A B R AT AR —
XA RAAE TR, Aladin®s B AT LUK P 2845 J2 8 B kxS LI iy b 45 2R
B2, ] AR ARAL Y 7 BRI SR 4G — A R B R R F R e ? @i FITSH:
FItH A AL PR R (World Coordinate System, WCS) {5 B LLIREL—/NFITSK]
G VYATI R P AR R 308 3 I 4 B0 B 4 I 30 T LA A, T i T 1T DY 2%
12, WA LLANTE B I o AR T X TR, #E M vl LLAE SR & AR i
TERXA X IR ) RARAE S, FEEE Aladin /T LRI 05088 1. Aladinds
BEEREAITESE, X BEUR &EB50 o MR AR, R El6.4Fr
N, IXAE T G X I E G (Coverage Query) #HHI TAE: fEERFEK
—AFITS BB ERRAE,

Coverage Queryffifh 5e X —INRe IS FEE & 7 =4 TAE: B EIGHE
XA E R ERERPERRX — XS oRAE, FERAENE: fEAladin®s
AR A BoR B S B AR 38— AT EAAI I 56 — % T i Spherical Library 7¢
. G EIWCS 2 R £, B 4%[1,1). [1naxisl].  [naxis2 naxisl]s
naxis2,1] B, MFTTSSCAE R FRECE] DU AN T A i 7R 18 AR R [EO, E1, E2, E3],
A 02.1~2.3 B4y A sk 0 =488 R /R A7 [\ & DO, D1, D2, D3J.
PSS SR B R LU E — A1, tBEISperical Library #H )2 45[A] (Halfspace)
HODITH . AH AR P AN T0 s ) ) & ) R Gk g 1 VDI vk a3 DY A4SV 1) [CO,
Cl1, C2, C3|, AUEEA 1L 4R M BB O, KR, TS0 1) 25 B
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Aladin v7.(

File Edit Image Catalog Overlay Tool View Interop Help

(= =)
& B @ © Location|00:42:44.05 +41:16:02.1 [[crear rrame|m5 |v‘ ﬁ
. :

‘Optical “IR ~UV *Radio ~DSS *Simbad *NED

==

& Astronomical Resource Manager

File View(V) Window Help )
By C:\Users\Dongwei Fan\ Projects\sample\fits.
Q-O-|m-m-a-|w»

15 Expl (22 VOS [BH Favo £ = O fits 3

4+ % =] @] %K 7 || Name
& My Favorites = FOCA8i0101t_cOf fits_Lhtml 125
¥r Stars || FOC:38i0101t_cOf fits 1.ima 498

1 Star || FOC:38i0101t_cOf fits_1.tst 8921
‘- 2Stars __ FOC:38i0101t_cOf fits 1.6t 412

555, m31 fits.cf
W0 m31-2
[ 222 m31[1]
v 5% m3110

i 3Stars % FOC38i0101t_cOf fits_Lvot 177} |
- 4 Stars i FOSy19g0303t_c2ffits 4219) |
i 5 Stars i HRS20yd020fm _c2f fits 67.50] |
i IVEWwp23637mlo fits 4781
& NICMOSn4hid 2010_mos.fits 1141
i UITfuv25829c fits 525.94
& WFPC2ASSNUS780205bxfits 6188 ([

Search [

@ J mll
u

@;;lmr:nm@ Cross Qu 7(%21 FITS Hea fd ol ool o

(¢)2010 UDSICHRS - by CDS - Distributed under GNU GPLWZ Dsel 71716 sc G6Mb P’)

Coverage Info 5 -
REGION o

CONVEX USNOB

0.20863215872557453 -0 9777056252277572 - <DSS DRS
0023755688655711236 0 GALEX GR3

0.643128117938544 0.15573652325107296 - Ctar oa
0.749754866101244 0

-0.20540642608248527 0.9783142131567223 Save Path
0.026636449830337104 0 I |

-0639016552663571 -0.15513058587194606 CAUsers\Donguei Fan\Projects\sam;

Bl 6.4: 78 5 X302 4R 46 11l ik 4y AT FITS MG SO 3k 45 OB X, A5
FETwoMASS R &K% X I N I R A FN LI rAF AVOTable 3 . AladinA]
DA FCIX A SCA A HE AR AN 2 2

TE 18 B0 1 TR Convescfh & R 1) 78 75 DXk 17, 28 4R 1 AMHE el =2 RIR 1) DY 2% 321
FiSpherical Library ()X 315 5 kXA M, k6.5, w5 e
gz ke

XBEAE AW, DO, D1, D2, D3] 7£ KBk 152 BRAE 7 T BE =2 3% i)
BO7IR), AT RE AL £ 7 1A, FRELORUEPIAN A & 1) SRR 7 [0 45 7] 5
Oy WERITEIR T, WSR2 — . an R £ RS, R
FIT T R AR, BP[CO, C1, €2, C3]=[D03, D32, D21, D10]; Qiigi i &4
A, WU SR A &5 i AR, BP[COo, C1, C2, C3]=[D01, D12, D23, D31]s

B b, MFR BRI Z X IAE S AR R AN ERERRS E, I
B2 AR WVOTables. ARMSERR N T X —IhEEEATSEHL T — /N6 H A Web
Service, FIFH I = H FF AR, B PLERFATE B 3R & 3R B 48 2 XN 1R
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REGION
CONVEX
COx COy COz O
Clx Cly Ciz O
C2x C2y C2z O
C3x C3y C3z 0

6.5: AL XFFITS G 1 DY A T5T il SCRA AT BASRAS DY AN S22 1l ffyik e, P04
2% ] B A SR AR FITS U 1 7 75 X 3

Ko ZRES IR O 2 4iSQLIEA), 6.6, 1 H 2+ A BX (Zones Intervals)
RAGEWAZ X I, SRJE B L B i R . AT RN J L& AT &, BLSkAs
%5 (ZoneID) ANTEAEZR Gl JEHHE T oNIR M — L8, XEESQL 5 H) 7] DL H 4%
1E %2 %% [ Spherical Library B k%5 2% L2417, MWeb ServiceH FIACHS
A LU HIDBC 8l H Ath 77 200% 42 21 2048 B ia 47 X BeSQLAE 1) B i) 3K 453 45
) 45 K 3 Web Service {47 NVOTable!” P54 . VOTabledr P2 & [H b
FELR S 6 B BRIVOASE S B4 A7 T5ObR 18, 48 i o Tk B PN s A% a1 e
0, Aladin, Topcat 8 {43 2 Ff b 0. SFITS MLk, VOTable [f5E
NCHENI, HA B RAL, ZRRESHIVOA & L TAFH"® Bt 45— W
IR (Unified Content Descriptors, UCD) #2573 X. —A~VOTablef ]+
wEe.7 fizx, X BT Web ServiceB DL ST BN, BL—AN RAK K £4E
—ATHEEE 3 B < TABLEDATA >Ar%5H. MF &1 HVOTableii v i) T H B
NSTILTSY %, TOPCATAVOTable &b B 5K {4 2 8 i b g 58 e O, (B AE
X HF YT Re L s —, B FH SO L gt
H =0, EAladinH 4T IFFITS BB S R AE B R E W 45 R VO Table X
Pro XA SCAE AT LUE I ARMSAMPHE F R I8 A Aladind T IF, 0] LB B Af#
M NAladin i I “SCHEFT RO dhAERITIF. X—BAEH T, BN
R ] DA BRI — A0 R T
BAR =M RRBONE R, HEXEHET S, I E R E
PUik. &6— R & — ANFITSEME X, Coverage Queryddif4RBI B #hfd H [X
IR E B RRFITS R I8 o 1 X d8; G #R T R 2 E R, W2MASS; /i
17V OTable http: //www.ivoa.net/Documents/V0Table/20040322/PR-V0Table-1.1-20040322. html

BIVOA Semantics Working Group http://wiki.ivoa.net/twiki/bin/view/IVOA/IvoaSemantics
19STILTS http://www.star.bristol.ac.uk/~mbt/stilts/



http://www.ivoa.net/Documents/VOTable/20040322/PR-VOTable-1.1-20040322.html
http://wiki.ivoa.net/twiki/bin/view/IVOA/IvoaSemantics
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DECLARE Qregionstring VARCHAR (1000),
Q@region VARBINARY (max), @database VARCHAR(255), @execsql varchar (max)

SET @database = ’dbo.TwoMass’

SET @regionstring = ’REGION CONVEX

0.20863215872557453 -0.9777056252277572 -0.023755688655711236 0
0.643128117938544 0.15573652325107296 -0.749754866101244 0
-0.20540642608248527 0.9783142131567223 0.026636449830337104 0
-0.639916552663571 -0.15513058587194606 0.7526229513868136 0’
SET @region = sph.fSimplifyString(@regionstring)

SELECT dec-radius/60.0 decmin, dec+radius/60.0 decmax

INTO #patches

FROM sph.fGetPatches(Qregion);

SELECT z.Zoneld Zoneld, sph.fIntersect(@region, z.RegionBinaryl) Intersectl
, sph.fIntersect(@region, z.RegionBinary2) Intersect2

INTO #intersection

FROM dbo.ZoneDef z
JOIN #patches p ON z.DecMin BETWEEN p.decmin AND p.decmax
OR z.decmax BETWEEN p.decmin AND p.decmax;

CREATE TABLE #intervals(

ZoneID INT not null,

RaMin FLOAT not null,

RaMax FLOAT not null,

Alpha FLOAT,

PRIMARY KEY(ZoneID, RaMin, RaMax)
);

INSERT #intervals(ZoneID, RaMin, RaMax)
SELECT r.ZonelId ZoneId,MIN(f.ral) RaMin, MAX(f.ral) RaMax
FROM #intersection r
JOIN dbo.ZoneDef z ON r.Zoneld=z.Zoneld AND r.Intersectl IS NOT NULL
CROSS APPLY dbo.fGetOutlineExt(r.Intersectl, z.DecMin, z.DecMax, 1) f
GROUP BY r.Zoneld

INSERT #intervals(ZoneID, RaMin, RaMax)
SELECT r.Zoneld ZoneIld,MIN(f.ral) RaMin, MAX(f.ral) RaMax
FROM #intersection r
JOIN dbo.ZoneDef z ON r.Zoneld=z.Zoneld AND r.Intersect2 IS NOT NULL
CROSS APPLY dbo.fGetOutlineExt(r.Intersect2, z.DecMin, z.DecMax, 1) f
GROUP BY r.Zoneld
set Q@execsql = ’SELECT c.* FROM #intervals i inner loop JOIN ’ + @database

+ ? ¢ ON i.zoneid=c.zoneid AND c.ra BETWEEN i.ramin AND i.ramax’

EXEC(Q@execsql)

B 6.6: 1 2% BORBEUFITS &R 108 e X 38, SRR AEER P I HRAETIX
e B IR AR
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<?xml version="1.0"7>

<VOTABLE version="1.0" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"

xsi:noNamespaceSchemalocation="http://vizier.u-strasbg.fr/xml/V0Table.xsd">

<DEFINITIONS> <CO0SYS ID="myJ2000" equinox="2000." epoch="2000." system="eq_FK5" />

</DEFINITIONS>

<RESOURCE name="objects in specified region">

<TABLE name="results">

<DESCRIPTION>selected objects</DESCRIPTION>

<FIELD name="Name" ucd="ID_MAIN" datatype="char" arraysize="8x*" />

<FIELD name="RA" ucd="POS_EQ_RA_MAIN" ref="J2000" datatype="float" width="9"
precision="6" unit="deg"/>

<FIELD name="Dec" ucd="POS_EQ_DEC_MAIN" ref="J2000" datatype="float" width="6"
precision="2" unit="deg"/>

<DATA><TABLEDATA>
<TR><TD>5630702138442</TD><TD>10.728245</TD><TD>41.145565</TD></TR>
<TR><TD>5630702138451</TD><TD>10.744733</TD><TD>41.148071</TD></TR>
<TR><TD>5630702138467</TD><TD>10.775519</TD><TD>41. 148735</TD></TR>
</TABLEDATA></DATA>

</TABLE>

</RESOURCE> </VOTABLE>

B 6.7: —AMEE VO Tableté 30 A A 4

o A X 3 IR SO i BWeb Service, @i H 2 F #Web Service® 1) 45
o B, NI H B VOTable XX LFITSEIME S, Kk F|Aladin L,
AladinBl B E B R RIX AN CF. BN RERREH, HE LA T LA
e R T A B EOR

7E SV 2 A (1) 28 SCE A R ke R AT 22 X3 19 A8 XIE A il 45 Web
Servicex Ji, I LLEIFARM B FITS E]T%IX@EE%E%QAW% Service, IXAFf
KICFEZHTCIM T i Spherical Libraryt n] DLIRGE 58 A 7R B OB 88 [X 35 P4 1)
2 B R SN T AE.

6.5 KXZEZEEHEH

ﬁﬁﬁﬂ%ﬁhﬁﬂﬁﬁﬁﬂigﬁiﬂﬁ% (Footprint Service), A T4
MRCEEGEEE RN KX ESEIE S, WSDSS. GALEX 545, MH3A 1A
DALY 7A@ 21, WOR Al B 170 B W I ot FRATT e S N R ) [X 3, ARG B 3R A X e
X 32l B4R
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Footprint Server s & t & J& F-Spherical LibrarySZHLHT, Ef8H T Xk
RVE S RMIA SN KRIXE 5 B, Footprint Service HAN R R T fit— 2 K 2R
IR IX 7 515 5 LA R R I RE. e b3t 17 W TSR0 SR N B € X 5E
Mk, BZRIEERE T —1PWeb Service?!, LASJIA M ITE EIIR S TIEH
¥ H QB ERE XId2z oK, FEIRAF 2| Footprint Service .

2, ANE R HFootprint B M T 7t [ 14 /& Web Service, #1575 227
X IR TE T T EEAHEm S, T MAERE6.477H Coverage
QueryffifFtH A F, TTULE 2, 8 IIWCSHASFITS B VY AT s (1) A4 A%
J AT DASE ek 2 T 1) B R B A DU AN 22 23 (8] (1) 3k [m) &, 32 11 ] DA R XS iR 15
SHEGNEGEERE K. 25 R FEIRHFootprint Service FJWeb Service
B AT X — R P 78 55 1 X B AR B AR S5 3 e 6.8 EEI s, R AR
wWE —H P HGUID, XD fEFootprintMuh FyF M H 7 2 JGBI Al $845; ik
FEFITSEUE ST, difFRI B 2h A sl R P78 22 B X R 5 S, i pdia
A “Call Footprint Service”, iXANEE K X 7 a5 B i# A% B Footprint
Service B FE 1o FEMIN FESIZGUIDFTA BT P, 6.8/ T B mii vl
ERINI EAERE S EE R, E X —4E, TU\*U\@%H%AFITSX#WJE
7 BE B B4 B|Footprint Wb b, FFRMGIXREEEGIFEMLAEHEE, XXT
T T EFITSEUG ST i S R X 2 A FH

20Footprint Service fll 7 5 I KM 7T A Minttp: //voservices.net/footprint/process_preview.
aspx
2 Footprint Service HIWeb Service http://voservices.net/footprint/ws_vi_1/

FootprintServices.asmx


http://voservices.net/footprint/process_preview.aspx
http://voservices.net/footprint/process_preview.aspx
http://voservices.net/footprint/ws_v1_1/FootprintServices.asmx
http://voservices.net/footprint/ws_v1_1/FootprintServices.asmx
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(& Astronomical Resource Manager |= @] s |
File View(V) Window Help
[ v/ My Faverites/FITS/ ORI ie 2 [y
0-0-m-T-u-lw
K
G Expl (B2 VOS B Favo 22 = B[S 2 \u Preferences e
+ R o[ %7 type filter text Footprint S
(= My Favorites APOD
= TS Database Please complete your infermation from fostprint service
(& Images » File Downloader Vour GUID on Fostprint Service:  8d98c58e-7d2a-deab-879¢-1d900c513d45
Y Stars Footprint
11 Star . > General
2 Stars > Help
I 3 Stars > Install/Update
- 4 stars Query
7 5 Stars spec_spl3 3fits 5 Run/Debug
SAMP
VOSpace Restore Defaults Apply

o

p —
K& Astronem ﬁﬂ Cross Qu | | FITS Hea [z Footprint 2% . # VO Regis | - SAMP| @ File Dow | @ Coverage | @ FileDow | O

EEESHEK , ZE—TaEEmE - Region Coordinates

{EAOFITSIE REGION -
CONVEX

0.20863215872557453 -0.9777056252277572 -0.023755688655711236 0

0.643128117938544 0.15573652325107296 -0.749754866101244 0

-0.20540642608248527 0.9783142131567223 0.026636449820327104 0

-0.639916552663571 -0.15513058587194606 0.7526229513868136 0

Call Footprint Service

Footprint Service logged in as
fandongwei

order by: | Modified |Z| [V Descending | First Prev |Z| Mext Last

@ ivo/fjhufootprint#558
03/24 2013 22:57:40.882
Area: 0.052 =q.deg.

Access moede: private

MNew ] [ Maodify ] [ Delete ] [ Edit regions

P884.19588 (c) 2008-2007 The Johns Hopkins University, Department of Physics and Astronomy

] [ [T | »

6.8: B PN B R X 8 5 B G AR, AT & FEFITSEG SO, R e 5
w4 AR IR, RY AT FITSENME I & o5 1) X 385 & E A% B|Footprint
Serive'GUIDFT f8 & W F* H % F. T B & FFootprint Service %,
REE BIWI_EAR 78 o BE B
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6.6 NRREFEERHENT

Y RICFE AR 22, BRI L 14k, AN A 1A AT REAR R
HFR T —ERMA40E A EdE 7 8. R SCHFE RN T b2
ZFE, AFHERTRESEIL— AN R A& AR e NI E K. SRRk, A i
AR AR TR HZAEAE RS TE 2R, # S r4T
FE AbRE A SRR LB E R AT . IR RE E —ALH], LERT A
= TAE, R EEAIVIREMALE, (H2R ER R G R R — . W
FHFZ 7 8 Hd 5 P00 (Simple Application Messaging Protocol, SAMP) 221981,
6 42 [ B R R SC 3 SR S BX — B I 89—/ B R 7 1) s A5 hn e ed
PR NMTypes® RS UE & AR RI3EAT 815, E#EA . MTypes H
€T HNEERE, HUALEA R EEE, & MEF A% EH O HREiR S
SR REAMTypes 8 B8, SAMPX4RTA A2012 44 A 11 HEATHI1.3/R
AR, T XML-RPCE @S2 o XML-RPCH W] HDave Winer K& fil
BOR AT, FEANW I 3 B TR SR IAT BIWeb  Service 3 Ailh: 187 B0 527 1] B
WSOAPIO,

SAMPPEARHTFEAL B E T — AN B8t 0, FRAHub. BrA B R
FE 7 # B E 2 B Hub, 8t declareMetadata() fEHub M B I EREAE B,
F{id@ 13 declareSubscriptions() # K1Hub H 0] AR ERTH B 288, HHHubIK 7 &
AR —AE—HIID, BFFHub HH WA —A “hub” HID. HubXE iz %Al
GRS, NHEF A UL R Hub 2 ) H AR 7 G B s Hub #7815 i
(1) B2 E e A8 B Hub, HHubsM TG, %48 & R AR %7 & 245 € 1D.
A =mafE =,

e JH SN (Notify)o — MFEFFARHubA 2 H B, W BHAZ [ FEAID 2
FBRIE—NRERMHE, A WIEHR YHE(E; /7B MHub Y E17H
B, BETRH, B AT E EA M A

o F 1K (Asynchronous Call). F£FFARHub& % —/ N A Frictag ) vH
B, WIHE R ENDREFBR R —MNEE, BE RGN, HEZAR
DL #EAT HoAth T4E; 2 BRI B Hubd: K R B, A ¥ 5 M Hubfg

22SAMP http://wiki.ivoa.net/twiki/bin/view/IVOA/SampInfo
BMTypes http://wiki.ivoa.net/twiki/bin/view/IVOA/SampMTypes
HSAMP 4 Anttp: //wuw. ivoa.net/Documents/SAMP/



http://wiki.ivoa.net/twiki/bin/view/IVOA/SampInfo
http://wiki.ivoa.net/twiki/bin/view/IVOA/SampMTypes
http://www.ivoa.net/Documents/SAMP/
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BAPTHRHEE, 5B KRS HubRKBEIEKHEERKIESA, ARIUHE
Ja, SERGETS, A FNEEE A tag 1 AFH SIS MK B CRTENE K.

o [FAAE K (Synchronous CalD. 5B WERFMLL, HZA £ HubKIEH
BEEPEIFHZE, HEBHub% iR BIFEFB MRS G4 5EsilfE, Rfa4k
LLIBATRE P
FANEETHE (Notify AID J53, SLBr LAt Notify il 12T, Rgh—
Xt AR £

H Al & A202 AN CRFSAMP?, A AR E 5 8l seISAMP
THEA., 1.3MAMSAMPE 2 1] Uik U145 A i W FRE 77 R OETH S, 15z
RS E RN HAEIG SRR T. —DEBENH, WEA R HE
AL B [E] — AN S0 anE6.9F N, FEARMIE HH —ANFITSSCA, AR 5 78 24 A %
£ B Hub R 7 R B — N Aladin, ¥ FNotify 77 i@ i —Mimage.load. fits?®
FAFIHE R K B Aladin _F. image.load.fitsZE )M TypeiH B € X N: #HAN—
N HRFITSEMG U BAN R GG B E6. 11 ~, B Z R A RE
B iEAladin 45 “C4” RFITSCAFHI#EAE “URL”. %5 NCAAladind%
e 21 Bk vH B 5 RE AT AL URLH N ZFITS SO, IX A N2 77 5 o] DA 3 [A]
XPIXAFITS AT HEAT AL 38 7o S B o £ v 0] DL3d i % FSAMPE P ok ] 5
52 Bl IX — it B2, @i E6.10 3 ISamp?” R E M i i vE B IR Rk, Tl
HOEMX —KHBEXMLY AR, MTypest it X 7 HE —HLRELHMHEE,
Wicoord.pointAt.sky A LA IR HARFE 7, YRTARST IR s B /R R Bk R s
AeFR, IXIF, S AMPRRR AT AR SR IX ANV B AR B O S T B2 AR AR
Fo XHREZHATUAEZANMET LEERFE—RKRX. FA—MCEREE K
%, HTEHEMEFRILTKSEAME, XL Y TIEZMEFESR T —1
R, RN EEAE— R EE . Xt ASAMP FrEA 2K B ér: L2 NFEF
[F TAETE A 71, AR 9% 12T K — AT Re SEELH R T 2= AR T o

SAMPHR Wb A — 2R EE W B R A, FEHKRMRAMR RS+ K&
f]— S FH 4, Usamp.hub.event. register H TR~ H #H K F # A R4S,
samp.hub.event. unregister®&/~ A 27 B RS-

B Y FSAMPHIE M5 Fhttp: //wiki . ivoa.net/twiki/bin/view/IVOA/SampSoftware

26image.load.fits Z¢M 4 Bhttp: //wiki.ivoa.net/twiki/bin/view/IVOA/SampMTypes#image_load_
fits

27 JSamp/FEnhttp: //software.astrogrid.org/doc/p/jsamp/1.3-3/index.html


http://wiki.ivoa.net/twiki/bin/view/IVOA/SampSoftware
http://wiki.ivoa.net/twiki/bin/view/IVOA/SampMTypes#image_load_fits
http://wiki.ivoa.net/twiki/bin/view/IVOA/SampMTypes#image_load_fits
http://software.astrogrid.org/doc/p/jsamp/1.3-3/index.html

FoNE VRS HETE L7

File Edit Image Catalog Overlay Tool View Interop Help a o

= & &  Location |00:42:45.48 +41:16:03.9

Optical “IR UV *Radio *#DSS *Simbad *NED

pan  mglss

zoom  pixel

dist  prop

phot  del

i

Jz ¥ m3

A ORammem Sy

vl S

L4 [T

filter

=8

Gross

crop

14 58" 15.08"

Search o o

& Fﬂ' CO]’D Fﬂ =8

(¢) 2010 UDS/CNRS - by CDS - Distributed under GhﬂJi\ﬁ_ 0zel /1600 zrc 25Mb F)) @ | g = F‘:\;I %,: -
Client Parameter Value =
(®) Hub hub MetaData L
o Aladin 2 samp.name Aladin r
ZERTREK , ZR—MEEm3E - (@ Astrenomical Fil a samp.description.ter The Aladin sky atlas
SEFITSITH sampicon.url http://aladin,u-stra
samp.documentatia http://aladin.u-stra
aladin.version 70153
author.affiliation  CDS, Observatoire 2
author.email pierre.fernique@ast
), authar.name. Pierre Ferninne The ™
« I K m ] [
:4}

K 6.9: ARMiEidSAMPIE A1 AladinfT 748 E BIFITS XX

Message m = new Message("image.load.fits");
String path = "http://127.0.0.1:31719/export/3/m31.fits";
m.addParam("url", path);
m.addParam("table-id", path);
m.addParam("name", f.getName());
try {
conn.notify("C4", m);

} catch (SampException e) {}

6.10: ARM/# H JSampK & 1% — M NotifyiH B, BENCAFEFTT IS & Ho bk
— A m31.fits - 4EE G T



IR TSR & KB BRI AT

=

118 KX

<?7xml version=’1.0’ encoding=’UTF-8’7>
<methodCall>
<methodName>samp.hub.notify</methodName>
<params>
<param>
<value>k:1_hubvkuifmynbapll</value>
</param>
<param>
<value>c4</value>
</param>
<param>
<value>
<struct>
<member>
<name>samp.mtype</name>
<value>image.load.fits</value>
</member>
<member>
<name>samp . params</name>
<value>
<struct>
<member>
<name>name</name>
<value>m31.fits</value>
</member>
<member>
<name>table-id</name>
<value>http://127.0.0.1:31719/export/3/m31.fits</value>
</member>
<member>
<name>url</name>
<value>http://127.0.0.1:31719/export/3/m31.fits</value>
</member>
</struct>
</value>
</member>
</struct>
</value>
</param>
</params>
</methodCall>

Kl 6.11: [MIDANCAM 2 ¥ K 1E — ANotifyil &1 1 J7 46 9 2. F 4k & —
AMimage.load.fitsfP M TypeiH &, & F1C4 F7F F5 @ bk i — P m31.fits S
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6.7 VOSpacelfiff

VOSpaces& [H R IR L EEH (IVOA) Hil5E [K)—4 3 T Representational
State Transfer (REST) A [P 48 SCAHA7Aif Ik 55 B35 VOSpace#ll i 22 g X
T USRI AFRCCH, R OB SEEL R4, R R VLR AT i H SR
WS REAT o3 A0 AE TR E TR — M EAERE S, T VOSpacelk 55 HIAE H # 52
EATFE T HRIXEER. 4, VOSpace k55 2 8] 7] PLiE g pull ToVoSpace
MpushFromVoSpace 25 #1E St 888 B.A%. SLFr A #VOSpace 1 N LK
LERRNT “BAEE”7 kRS, NRCFEF UG — 177 A7 XAt L=
S HEAE R,

H A BRI XT VOSpace VB #EAT 1 RARSCHL, WEECDS™, 1ins
RKCANFAR = 1HE - & ¥ VOSpacelt Jy H i B4l 7 bR >, EFEELE
21 E T &M R I e, W5 RE B S KVOSpace L L#H AT T I
AN, I IE I ARMAFEAE 5 AT VOSpace @47 L RE,  DAE AARMSNT = 47 fif
55 Je B RSSO ML HEAT LRI — IRk Wi&l6.12, ARMTE 21t 3£
] R AU, RS 5 1 B 5 R 558 SO0 3R1F X VOSpace s ] (11 17 ] & h#l (Access
Token), JHILZA M EIA] % VOSpace MYEIREL. TE—ANCHRER, 8
g, EA— 0. 2Pk nT BLSEI WiSky Drives Dropbox % 2 A7 i 5
LR AR b S A 5 e AR S TR 8 R 55

VOSpaceff] 5 g8 FSSOSLHN IR L & FIARIEF HE, HTEIR
CE MRS BRI 2. TR 2 Ik 55 40 w5 240 Zodd — M P &R EE AN
B, AT E A — A RS # T M — AU, T H 25 2 i Rk
F B EENREL. B AARM TCIE R R S 2% 55, SSO [ H Ak
Kot 7TiX—Rol, eEmEEEREE — M 4. BN A k.
AN 55 AT BA A 2 A U5 i H AN NAB S, AR A TR X% IR 55 AT 4%
B TR AR P 4, X SLPr ERRHERE FhRMEE R &
B F B FF ISR AL OAuth® TE . ARKBEE B 2 (1) Ik 55 B R R SC & RS I
TSSO OAuth HISCHF, ARM e 5 IE UK AR 2 k55 T8 et k.

28CDS VOSpace http://cds.u-strasbg. fr/resources/doku. php?id=vospace

PCANFARIMIVOSpaceff f#ihttps://wiki.cadc-ccda.hia-iha.nrc-cnrc.gc.ca/canfar/index.
php/In_Depth_V0OSpace

80850 nttps://vaossotest.ncsa.illinois.edu/openid/

310Auth http://oauth.net/


http://cds.u-strasbg.fr/resources/doku.php?id=vospace
https://wiki.cadc-ccda.hia-iha.nrc-cnrc.gc.ca/canfar/index.php/In_Depth_VOSpace
https://wiki.cadc-ccda.hia-iha.nrc-cnrc.gc.ca/canfar/index.php/In_Depth_VOSpace
https://vaossotest.ncsa.illinois.edu/openid/
http://oauth.net/
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-
(™ Anmnumica“& Manager . v ' = BOX
File View(V) Window Help
B vospace//Images L~ B SRR RS ﬁ
@-@-‘L-mvﬁv‘@
&G bpl [B3v0s 53 B3 Favo| = (& Images 2 =0
W eEdh| 2| R =
(= zinc26.pha.jhu.edulvospace 1 }
(= FTS v,
= Images
s symbol-geminipng Lsymbol..nipng J
s N
‘' Preferences L@g
type filter text VOSpace L= 4 r v
SESEE e Complete your information from VO5Space
. File Downloader Aceess Token:  64436d73b74b6ee5f36f8c04fdb4f272
B3 Astronom [d Footprint Access Secret:  32372b6ded062f415dd37d27 ealb022 Rn =5
> Genera I
> Help =
Key/Neme » Tnstall/Update
Query
mbol
B ymbeitl | Run/Debug
SAMP
VOSpace
[Restore Defauts| [ apply |
s

Kl 6.12: VOSpacefdifhn] L E #2157 2126 [H L & I VOSpace k55 .

6.8 BRFHERIENF

MRS KZ A (Cross Query) FH T BN — L8 F R S 48 ik 95 3k 47
), fEARME AN S8 750 SR FITS SCARJE wt vl DB B WS- AN B 51 253K
HUE B. v LB H Web ServiceM 4% k4%, ta] LB HIEHTTP GETE
W IR 7 RS A 45 R B AT SRS s an&l6.13 T4
FIRFR, A

o VL [E Hr 4 fu Hr & K sty (CDS) B R AR 44 FR fid #7 Jik 55 Sesame Web
Service®?, B I CDSHISimbad® 5NASA /IPACIINED?* £ FR#EHT Ak
%% N B R B WIIRSS VizieR?0102,

e ADS, BThe SAO/NASA Astrophysics Data System3®, K5 i F

328esame Web Service http://cds.u-strasbg.fr/cgi-bin/Sesame
33Simbad http://simbad.u-strasbg.fr/simbad/

34NED http://ned.ipac.caltech.edu/

3%VizieR http://vizier.u-strasbg.fr/vizier/

36 ADS http://adswww.harvard.edu/


http://cds.u-strasbg.fr/cgi-bin/Sesame
http://simbad.u-strasbg.fr/simbad/
http://ned.ipac.caltech.edu/
http://vizier.u-strasbg.fr/vizier/
http://adswww.harvard.edu/
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SRR R Gt
o arXiv®, HEE 2R AR E A SCHR AL 1 E A A AT R i

e DataScope™, SEHEEM ARG —MHEIESTI5, AT AT A E L
RILEBARWE RS FreREGR BRERE L.

e CDS Bibliographic®®, CDSH]XHkZ 5],

e DSS*, HISTScI Digitized Sky Survey, .23k B 258 0 85 75 48 8 X 3k
LI I 3RS T R

o AstroDict™, He R4 1A B 58 22 03 2 9 58 (1 R ST 44 1A HE A7 1 44 1
PR AR SO A B AR e, W] DL R B — B8 R3S A4 1] 6 N R e S
KRR, DMEFRVEAE RS 40

ADS. VizieRFEMR 57 T BB e B X R SCE I H SR, U7 s B2
T B B R R R L — 28, Cross Queryfdi£F A a] LR J5 16 Hb i 31) B 42 M [
FRILE GG M A, R, 1iX — YISt # #2 % B .

DA b 3% 48 filg 55 # 2 ad adk — AN “E VRS INEE 07 YR U N 2 Cross
Queryddi fF i), Bl — AW & — Al XM B 2 T — B0
IOsE 22 k5%, T o DR 3E — AN T R B NHE %L, TR I B A3 E S %%
TR B TE . XY S 9 5 Norg.chinavo.arm.query.sources, X
7 A ) BT B S Y Java, Interface Aorg.chinavo.arm.query.sources.Sourcelntr.
MERZR B&, &Sl Zd— 2w, adE st — D, HE
Ak AR B 0L DA et

3TarXiv http://arxiv.org/

38DataScope http://heasarc.gsfc.nasa.gov/cgi-bin/vo/datascope/init.pl
39CDS Bibliographic http://cdsbib.u-strasbg.fr/cgi-bin/cdsbib

40DSS http://stdatu.stsci.edu/cgi-bin/dss_form

AR 2423 http: //wuw. lamost . org/astrodict/index . php


http://arxiv.org/
http://heasarc.gsfc.nasa.gov/cgi-bin/vo/datascope/init.pl
http://cdsbib.u-strasbg.fr/cgi-bin/cdsbib
http://stdatu.stsci.edu/cgi-bin/dss_form
http://www.lamost.org/astrodict/index.php
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& Astronomical Resource Manager =NRE X
File Window Help

52 09 C\Users\Dongwei Fan'\Projects\sample\fits -0 & - PR = =1

K3 Astronomy Pictu | (3§ Cross Query £3 . i FITS Header| & Footprint View| @ VO Registry| @ SAMP| @ File Downloader | @ Coverage Query| @ File Downloader| = &
-} -}
Query -

oy o
p AstroDict

B ouse L

| Summary Resources Data Table No Data Still Processing Errors Help
Summary of Request and Selections

Request parameters

Target: m31 %
00 42 44.33|41 16 07 5 oL
10.684708|/41.26875
Size:||0.25

Mo resources currently selected.

When you check tables and individual data files, you can
download them in a single tar file or send them to Aladin
from here.

A know bug will somelime cause this page fo not
properly reflect selected values. If this happens you
should reload the page and try again.

Analysis Options
[ Aladin Applet | | Aladin script

Save as tar

L
D551 Optical Image of Requested Region (from SkyView)

K 6.13: RS- R AGE1EEDataScope E & Hm31 145

6.9 WEEHERIZLWEFGEH

Explorer &% Ji & P #% Al FavoritesiS 58 & 7 44 42 SC A 71 2 46 414 1) 3 22 5004
K. HApREEHESIREA RS LR X ERE %, BASHEER
28 H i SO AR L, Windows N B A Wi Kl6.14. B ATLLE 3], %
JREFARIE LI 7O MIBR. Ear A B SO SRR, X R B AR U
RHifF (fileeditor) BIATHESEH H AN FIN, X AEEclipse RCPAA R 4R H
B oA, AT EY Forg.eclipse.ui.menust? LB AT, WIK6.15, & SHE N 2
E N B fileeditor A AL B, Blpopup:org.chinavo.arm.fileeditor. editor,
X fEEclipse RCPH FR A % 5 %€ A7 #F, A& Eclipse RCPA & H i ¥ EAEZL,
VoE b i A N K (T & S % N ) | B o = A R S R i )
T fileeditor ) SCAHF BE AR A N 42 L1, X file:// S UnC:\ XA I BRI B A2 3 1T i)
Mo HPEHBEEARE R N8 12 “C:\ Users\ Dongwei Fan\ Desktop” B}, fileeditor
e i IR T U B AR A AR T DA B — PR AR, IR — B ARIE AT 5 TR R AR
s TR AR AR B B Desktop CAF I, FFEL AR IE P I SCA A
%, FEInputData 2571 i% )45 fileeditor; fileeditor #l|InpuData, J&7s L
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& Astronomical Resource Manager - =RAC X
File View(V) Window Help
] 5 C\Users\Dongwei Fan\Projects\sample'fits -8 )-( = A ﬁ
@-@-| i v-jv$v|@
G Expl 2 BEvos [f@Fave| O fits & =8
w7 oL
EditTitle . . “ (*“7’ ° “
JavaGrammai i ¥ [ — =vor— =vor-
Kinect - V3 =4 e
MultiTouch .5 lbt FOSyl9g..2ffits  IUEMwp2..lofits  UITfuv2..gcfits csxml cstarl2.vot
| ., SWIRE & Rad
| Specview > <k~ <k~
- spherical f_- L Columns » _g_ _g_
. URLConverte — 3 i
lib . y Views 13
\ | org.chinave.: \._lvot  HRSz0yd..2f fits @A Sort By b cstarvot cstarfl3 vot m31 fit
org.chinavo.z Open with >
[| sample < m r
fite - &% Refresh
gadget2 B Astronom | CrossQu [ int | & VO Regis | ® SAMP| @ File Dow | & Coverage | @ File Dow =g
| Favori ites L3 =
wwwroot

oneregionm

1 Z - Edit 4 Rename
. Key/Name — ent
& Saved Games | _ Delete
3 & NICMOSn4hk12010_mos.fits 114 MBE rs\Dongwei Fan\Projectsisa...
£ Searches New Directory
& SkyDrive (= nom.tam.fits ImageHDU@422f3d17
Softwares (= nom.tam.fitsImageHDU@2b53d273 New File

(= nom.tam.fitsImageHDU@ c3ebSbe

Tracing
& Videos (= nom.tam.fitsImageHDU@54892333
awc = nom.tam.fitsImageHDU@183blet
;h il (= nom.tam.fitsImageHDU@5152441a
] [ 3
e

K 6.14: ARMBEJRE B 1F LA B B8O

P71 R B EbRFIZR, BRI ] B AR SR A 4 R R O B,

WAL Ji 2 i A28 [R) o k3% 1 7 S A E fileeditor 1) 45 B8 52 R AR N T S BT,
WE6.16F7R, ARG & F SR n 2o e 1A 1 T A7 B ) S A
PR, FFEa SO R AL ERE, A THdRE. ARMERAEA T Apache Derby*?
AR E, X2 —AaiJavasSt il )i AN OC R BYERE FE, R 8 T BEARMES
G KA. ARM 7% &2 1A H H AR B s %, JE6edt TR EY R
[Morg.chinavo.arm.database, R 7% % i/ — M h 4 R LI X — D BIAf, =
e MR B R EH I, A X Derby e & UL B, % i H & £k
G, Hod S ARMME A G 5. OB AT 1 Al T 0 £l R 45w an18l6.17,  H
Hifileinfavorites M comment I E{1E ELALIRAT T SCAF RN B8 AR, AR
LI MER—AFile 3£, H B2 HARR B0, ] DU S & 1 R

42 Apache Derby http://db.apache.org/derby/


http://db.apache.org/derby/
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L1} arg.chinavo.arm.explorer 1

=0

All Extensions

type filter text

-
@

Define extensions for this plug-in in the following section.

4 @= org.eclipse.uiviews
Ea Explorer (view)
4 = org.eclipse.help.contexts
[¥] contextsxml (contexts)
4 = org.eclipse.ui.menus

4 [X] Edit (menu)

4 [X] popupiorg.chinavo.arm fileeditor.editor (menuContribution) U

Ad

Remove

p

=
®

org.chinavo.arm.explorer.dynamicrename (dynamic)
org.chinavo.arm.explorer.separatar] (separator)

7

org.chinave.arm.explorer.dynamicremove (dynamic) |

£
£
[

4 = org.chinavo.arm.fileeditor.pathpreficholder
[¥] File System Pravider (pathprefixholder)

org.chinavo.arm.explorer.separator (separator)
org.chinavo.arm.explorer.dynamicadddirectary (dynamic
org.chinavo.arm.explorer.dynamicraddfile (dynamic)

<

i ] »

A, Extensions Mo schema found for the 'org.chinavo.arm.fileeditor.pathprefixhalder’ extension point

Extension Element Details

Set the properties of "dynamic’. Required fields are denoted by

id%  org.chinavo.arm.explorer.dynamicremove

class™

org.chinave.arm.explorer.handler.ContributionterRemove

Q-0

Overview | Dependencies | Runtime | Extensions | Extension Points| Build | MANIFEST.MF | pluginami | build.properties|

P 6.15: BEIRE BRERIE {FAE SCAF S R4 1 s A e B0 (14 7 3

& Astronomical Resource Manager

B

File View(V) Window Help

Ci\Users\Donguwei Fan'\Projectsisample\fits
Qvgv\@vmv@q@

O e

v 5

L=

6 Expl vos

B3 Favo &2 =a
+ R %

Ju fits 23

= FITS

Y Stars
Y1 Star

(= My Favorites

- 2 Stars
‘v 3 stars
'r 4 Stars

77 5 5tars

(= Images -

UTfuv2.gcfits  a

WFPC2A, xfits

4

-

bpgs_10 fits

-
& Add to Favorites

[ESE >

Select items from the tree

n Astronom m Cross Qu

Key/Mame
n @ m3Lfits

(= nom.tam fitsImageHDU@2
= nom.tam.fits.AsciiTableHDU!|

4 [[] (= My Favorites

@z FITs|
[ = Images
-sk..T9.fits 4 [ stars
1! 1star
0] * 2Stars
[F] i 3stars
[ 4 Stars
1+ 5 Stars

Select All Deselect All

Capezl

Ly ot

spec_spl3_3fits

| —
ge | & File Dow =0
=

B 6.16: WAL e A A2 SO 51 R 4 o it aod A B 88 A SRAT ST 8 T 11415 5 WAL

Hrf



EANE RESEHETE 125

favorites fileinfavorites COMImen 1
PE | name PE |filepath PE | filepath
FE |id FE |[id FE |[id

parentid favoritesid type
comment
level

&l 6.17: YTk ddi I A A ) a2 4 1.

6.10 FITSkEBFRRXHuERHENT

FITSSL B H 46 1F (FITS Header) MK RiGEMH (File Search) ¥ [7]
NFITS #4757 7 #%1t. n1&6.18, FITS Header 4| HANFITS Lk HIEE, I
HFITSIR L)€, BT N REFKEY. $U{EVALUE. AEBCOMMENT.
SCAFRT R R TR SO A SR I SO SO B AT R A 2 A, 2RI 2 S A
JEFITSSCAERE, B HEA S R FITSLE B, 7518 3 UTHE 5275 5 )44 1 e
PEFINGE R, UMK 2R R AT SRR AT, AT Lol 15 0w B A &
KTk —B PR R, WARKEER . HT¥ RBIFITS X4 4
B, XPNESEE R T FITS OB Java 2R FEnom.tam. fits*®. K NAH 2N
AT IX AN JavaZi i, < Eclipse RCPIRAFLIIEE S, LR E WA MUK 1 — M4
PE 54 H BT A 2 3 DA G Ath 4 11 75 2T 5] FH

43nom.tam.fits FEhttp://fits.gsfc.nasa.gov/fits_libraries.html#java_tam


http://fits.gsfc.nasa.gov/fits_libraries.html#java_tam
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(& Astronomical Resource Manager EEIES
File View(V) Window Help
Ery Fav://My Favorites/FITS/ -8 ¥ - v A5 gj
@-@.‘ T » [ - Gz v|@
0 Expl |22 vos B3 Fave i == e =
= ¥ =D N Y
e I = semen =5
(= My Favorites
= FITS Search Phrase
Images
e ISEter ? 'm31 fits Oschin Schmidt - D
1 Star SRS
I 2 Stars

3 Stars

e -
' 5 Stars

spec_sp13_3fits

3 astronom | Cross Que | i FITSHea &2 . & Footprint | @ VO Regis | & SAMP| @ File Down| @ Coverage | @ File Down =

-
Key/Name Value Comment e

@ SCANNUM 01 G555: Scan Number M
RESHER , B2 asEmiE - E; DSCNDNUM 00 (555; Descendant Mumber
SRS E TELESCID 3 (555: Telescope ID

|o| BANDPASS 35 (5555: Bandpass Code

[ COPYRGHT Caltech/Palomar 555: Copyright Holder

@ SITELAT 33.356 Observatory: Latitude

(] SITELONG 116,863 Observatory: Longitude

@ TELESCOP Oschin Schmidt - D Observatory: Telescope

& [ INSTRUME Photographic Plate Detectar: Photographic Plate
=1 EMLLSTON TMaE Netertnr: Fmulsion 2

6.18: IR A AFITSL &AL, 18] (36 TEAE Dy SO 2R R B 7 A\
i

6.11 XXEBH—EHH

KA H—K (Astronomy Picture of the Day, APOD) &3 E i MK
R B — ANl R g, BRI B — B 5 RSO R EUR B, IR A R
A, BT AEBRERAER A, BT R R B e v] LAAE Ry vh AL T B
g%, et KRR CETE MRS TAEE 23| 2l B 7E A8 M
AR Z BRI, =4 T % PGS 2920 FPas(gon mosl; g H 3| 7 iRE
R0 NETTF R TREFATEHBSIMNAPOD F B IR E N R
EEYR, WIAPOD Wallpaper®®s &2, B A FrwindowsR%t, KHfARMH
BT —AMEfE, w6198, HTEFEERMWAPODER. Jrfedt 7 LAY
B A SR S5 T4, BT LU € H I E % B I Windows,
Linux. MacHJBEAR, H AR RIS BRI B iR 5y, Joiklid Javask B 250
W, 77 ZE R ASF G 20 0 9h 5 v AT RE P R AT BEAR R BAE S5

4“4 APOD http://apod.nasa.gov/apod/
45 APOD Wallpaper https://sites.google.con/site/apodwallpaper/


http://apod.nasa.gov/apod/
https://sites.google.com/site/apodwallpaper/
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& Astronomical Resource Manager =68 =
File Window Help
22 09 CAUsers\Dengwei Fan'\Projects\sample\fits -8 - - Ay il

K3 Astronomy Pictu &3 . [#f§ Cross Query| E| FITS Header| & Footprint View| @ VO Registry| ® SAMP| @ File Downloader | @ Coverage Query| @ File Downloader| — & -

. NESI-IFEN

2012 June 20 Explanation: Today's solstice, the
astronomical beginning of summer in the
north, is at 23:09 UT when the Sun
reaches the northernmost declination in its
vearly trel through planet Earth's sky.
While most in the northern hemisphere
will experience the longest dav of the
vear, for some the Sun won't set at all. sull
standing just above the horizon at
midnight as far south as about 66.6
degrees northern latitude. Of course, as
summer comes to the north the midnight
Sun comes earlier to higher latitudes.
Recorded near midnight, this time series
Input a date in format: mm/dd yyyy. Sample:6/20 2012 from June 6 follows the Sun gliding above
6/20 2012 a mountainous horizon from a latitude of
69 degrees north. The remarkable scene
looks north over the Norwegian Sea from
Sortland, Norway. The 2012 transit of
Venus is already in progress, with Earth's
sister planet in sithouette at the upper left
against the bright disk of the midnight Sun.

K 6.19: ARMMNRICEEH —EVMEPE, LSRG € H IR B M8, JF 3t
B R Oy S BEAR.

6.12 RIXMXHTEHIEH

R R84 File Downloader 5 APOD#{:—#F, & — /NN~ T
Ho, T3 B A RSO o0 T 38— S RN S B AL A IR R
FIFER: —E ROt 7 HEM RS, WINVSS Postage Stamp Server®, 1]
U IS — Il Al b S 2 1) v R B g PR RO SR AR Ot SR IR SR 16 TR 4
IRTF BRGNS SR 2 T8, T TEAF A . (H24 2%
HLETA, WERRAEE LM 3G XA MEE Sy 13T #ax
Jk 55 A ) Ee s SO R, Bl I AR A P ae B H AR, R A AR bR 1 R SR
SEENMESC NEAE, IF B T EOC R E H 3. WiEl6.20, HETRE
8B FF FEOCHFTAE AL, Wihttp:// www.somedomain.org /query? ra={0}
&dec={1} : RJa$a & AAF AL & S oA A4 kg a0 {0F {1} XS R =2&
[ S AR, BAT RESATEAT R BATBOE. Al
“Start” 5SS LAERI AL,

46N'VSS Postage Stamp Server http://www.cv.nrao.edu/nvss/postage.shtml



http://www.cv.nrao.edu/nvss/postage.shtml
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& Astronomical Resource Manager =HEl X
Eile Window Help
S Y - faw//My Favorites/FITS/ - B 4 - - i ¥S
K Astronomy Pictu |3 Cross Query | 2 FITS Header | € Footprint View | @ VO Registry | @ SAMP | @ File Downloader £3 & Coverage Query| & File Downloader| — %
2 i =
= e
=3 Step 1: Input URL Pattern
—ﬂ http://www.somedomain.org/query?ra={0}8udec={1}
Step 2: Set save path pattern
C:\Users\Dongwei Fan\Downloads - {On{11fits -

Step 3: Input info & Start

401331 -
413341 Row Splitter {CRHLF}

501,331 1 ]
513341 =|| Column Splitter Space{}
601,331
613341 Start

N

6.20: ARMARICCHE N EU/MEfE,  wlatbE AFE € RIE T 2808 /5 2l S

6.13 IhN&

RWR —EHF G RUTEHEHEBARM, LiFE T K S & 2
AR, ARM BEEE BAME Y CF, FIEah @y . SAMP,
W H Webservice?s 77 3, EAZHG S AR HIET DL ZE RS, 12 TRk
H1, B 4+ 1 > 200 BRI R, ARM B FH I ES - & iR &, T LLFE
5 (RO N BEAT G 5, T A R SRR AR, 3B ] PAK BEAS [F] 1 7
Ko XA ATIERC. G UG NA R AR TR 2. XAEE AR T X E
&, mAMHEARM BA— M FEmA R —NMEH T HE, XH2ARMAT
87738 1) H b

ARM 4k 2L Ut Ry A AR B, ik iAE, S Z MR URS G
BT L2 Bk e 0 R SRR A XUENBE,  wnT DU 38 2 1) 77 =051 AN B
RRR, 1EAFEEIR S G MRS I —5 0 R EEfEARM o il 16
NH. HERR R mRE S ik, R NEE, RCRs
PR E R —ANHBGT 5, B TARM RyGHEAICEE, TNEEEANS
MR 1R Pz — IAEPF Gk, ARICEF R IF FIR S



EtE FAWERMZRN LM

ROCFPEBE S AMUOTERIR IR RS, &P, BURE AR EE N
o). W TR BRI EENBIRAL, REESBAT R 2 IR
vt 2e. FRUEEE, BRIBESESE. HhAZ iR NURSESRGE . AR KRR
RBEEMBRLERS S, REEDIEE 7 E W NMERE RS0, 2t 1
W RS T K

SR, FEASR A PR NP A2 2847, A ER B A B A A [,
A e 4RI R I A R A — b g, SR T, T H TR X
P, BOEATRBG. ARSI, XA TR BRI AR itk
HMEE — AR, B CEHAT S B VT2 RIEE IS I N IMEE 2
Al B B MR R S 351

EEPR L, EADRHEEA H O —E2 R REE R EET
Wi AR (National Aeronautics and Space Administration, NASA) TFJEAIARS
I B 7T (Space Telescope Science Institute, STScl) HJ RS ESTScI
Webcasting!, H T B3GR E T N oF . EHLME R4 0] SE
PR SEEE IR, T 2 Mg sUR RS SR M RS S5, 2 e fE £t
TRUIE IR, A TRl ROn BT U fe i M S AR TR, A
PSR, AT I PR S5 55 07 S0 AT 028, BT DAEL TR, AR (E
Fl

PA20124E10 11 H i — ke . E9H17H, STScLi i BE R A 2 h
Wzt R 2, BPE. H. Mol EUEANESE, BRIEA S5HEAE X
FIEC . EMEGE DT “ Upcoming Webcasts” (BB UGN LS BEAE) v DA
RN AR, 10 H8HAEMMFH K W T2 —JG@ A, FFNdA TmBERE. Ik
Wy U 1 5 SR A OG0T, AR ] LLZE B LY “This Week’s Webcasts” (A< &
M B TEEINZIRFFEER. 10 A11H, PHENR, FHxiadiieAa
AR GG, T DA E R R 2 0l N B TR, T A% B AE
iR, MR R8RS, B T] DLk SBEHT MR U, 7 U R IR HE n) ) [A) BT DS I H

1STScl Webcasting https://webcast.stsci.edu/webcast/


https://webcast.stsci.edu/webcast/
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TEIAEVEASE R, SIS, PRSI A A, BIAT N #88] 3 R ) x4
SIS H AR L, #ENT S, £ “Recent Webcasts” (il 4%
B AT LR ERZ H R, 25, B AE R, TTLAAE “Webcast
Archives” (4% ELREAERD) R BIEIR R B B 13T BISTScI T 2 s 14 2H LA
Ah, MR TRSSIE B, AT LRSS B 152 %8 R 3R A5 B 1 oF KA AE
=]

JCno

NASAE B NGERHEZ, HECLMHN 7 Mg BMEaRER: NASA TV
HF BB KRS BURSERSSE. NASA TVIRERGE T FHLN HREF R,
RARAEFHLE AT LLR BINASA TVRINA. HoBimse CRICG) KM
TR E AR IR, W, BRINEE TR E (European Southern Observatory,
ESO) MHEHMARS (ESOcast) *; KEREFRI L (WM. KECK) KX GH
BT AT TR R RO AE ZRE R T

AR CR G AT M BRI AR, WERXRCERT 2 KB LK
B “2009F fr R ICHE H 2T 2 IEKE B "I — ORI L. BHRE
SHE NN ZBARGI, P T TR R M T RS TR SCR IR
FEER. R RICE IR Z ST R N 4 R i ThRESR AL T — 4> “ R
HAFE" ¢, HERNAHIT IR, 724 BRI SR O AL A 2 e 2
ME. (HIXELHT R E R R SRR RS . H AT TR )2 SRR N A E
RSB AT RIS b, BEATRAE TSR AR, RS2 A4
22 >de WARALR TR TR — g1z,

7.1 Ko

MU REI AR, B RA T ANEA N ENL EVCE iR, fEaed
— RN B A AL . MUUE 5 e i — & R A .
B7.1 Fon (EASMER R —MEMF s, HENERR R DRI RS §ik
SISy A AR I N ), BRI SRR i IR B &, %%

NASA TV http://www.nasa.gov/multimedia/nasatv/index.html

SESOcast http://www.eso.org/public/videos/archive/category/esocast/

Y155 R B Podcast http: //keckobservatory.org/education/podcast

"HEBZHKAERL “KILHE S, £FEMBN” http://www.nao. cas. cn/xwzx/zhxw/200908/
£20090827_2449121 .html

6 K2 M “ RXEHEE" http://wuw.astron.ac.cn/list-47-1.htm


http://www.nasa.gov/multimedia/nasatv/index.html
http://www.eso.org/public/videos/archive/category/esocast/
http://keckobservatory.org/education/podcast
http://www.nao.cas.cn/xwzx/zhxw/200908/t20090827_2449121.html
http://www.nao.cas.cn/xwzx/zhxw/200908/t20090827_2449121.html
http://www.astron.ac.cn/list-47-1.htm

FEE AR IR I AR 131

5 g P e o e ot e
([ weitgl ) ( L 5 ) 2 20 i L
| I
s LB A .,_, KA LA T 1 -
] >l ST B ol ittt R
e | | smmmin
( E9RgEs ) CEET o FTUREH |e py FH bR
\ J -
—
g
iE
£
= LRy
( mmes )
\ J

B 7.1 MUBUE% 28 G K R A SR A

W55 a%: BAFI A mASEIAE. BRI ST a8 WBARRIGE, WMITRSE T
SRR TR 55 & B B s

7.1.1 MFESHER

B R & N TOE IS EE. 5508 Nk JUFIrE Mg &4 a
SERF R A, A S s . TSR X i DR B (5 S, Rk Tk
— R, TR R IR AT RE, A D S 5 R, Aa]
WIS B ARAE R A S AT A Ee X —FRIBRRAEN, R AR AT
(L S e S R i S =Nt i e Ot (P (E D s i 3 g A S s Rl ]
R, TEAACKERRME T, FEEMBRANEEDS PR E TR

TR A& B AR ME 5, THEANUGIE BTG 5 i T b HE. [
M, 58— AN A SRR BG5BT R AE I e 4 i ML T A B B 15 5
XA R R AR, EERHLLE, ClH U R RAIERGEE, AR
. ARIFRERIERFERESIARAAR, 77EIL PR T RATIEF.

RERERBETES, 07 EL gD 8 55808 5 KA %,
WWMV, AVIL. FIV&SE., XFE—G LT IMNTHENRTER. b ERER 2
TR ZAT HHL g0 es. BT 9miDes & EE AR BIRECR, EoRITHHE AL
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ARGRIIIER S, IFRERI AR E TIE. sebr b, T iHENERR R
J&, BACA ML R E B O # oK. ERA SN A RN TAFERE
A, FEERENAEATIEN. R gifda A S e B TR AT I
g5 HIge 1. BB THETENNTER I AER, WRAR, FE/ME
T IRAT BT PR 55 4 E I B A R 55 5 R 5 O HdiE I 22 A7 e KR
A, HHRS BRI L 7 o G i 2 A2 230 AT BB R 55 4 _E A [R]
I, ][R RS 5 ORAFAE TSN b T2 FR GO B S0, FK SR
7, W HIEERM _EEREAN.

MESKARIAES, LLEBREA M 7B fmie. (HiE,
X I i AR P 45 L I ATE SR A0 U7 Wl Bk S 00 T, RBEE B0, A4S
PIHABG . EEAE, R NTIES AT NR 55 % B KAtk X
A, 72— R TR GER 52 AR 515 B IR A A

7.1.2 HBHEXEENE®

P L 28 G 1 2O AT 12 T BRIt ) A AT i bk B 5 (58 (R ik Rl AE ) T
RN DN RBEAR IR A, I8 M DA B Zh B X AR EZ R M
TR R B, W R GEIE R B AT RIS 2 0. YRR FE. A A
MNMERS EUFRMF. RIFERR IO O 25 R U EEAT R R fEZM
B SUF N EINRE. RAEETR A SRR MRS AE WITTARSE. WU 55 4 K
TeRle I TURARAE RIS, SRR N 28 0 AOKs T DA IR 25 iU 1) T e 14
R R LB AR 55 1 5 30k DO RE BRI 5545 B S R 8 Thfg,  Wakid il DAFE S
JEHEEWE. FAVHEAR. IXIoHER R KTT iR i A A B D
JEIL HUAR, T BRI [l AR A W 25 JERZ RIS 00 T B 2 E O PR Z S .

7.2 ARG

A Gt 3 2R A R RCBAR I8 1 S A F )T 92 I Microsoft & 21 8 A%
R FEYRHAEBFKADV, KERMEH REFH (10moons 400uv)
REBUV2000 5K LT, g o v+ EAUE HAE T30 NEiIL AR (%
HWindows 7 #:1E R4, Windows Media Encoder 9%mfid#s), I LA MLIP
N ZEIR A2 IR 55 28— & (Z3EWindows Server 2008#:1E & 4t. Windows

"UV200 http://www.10moons . com/productInfo.asp?PID=481


http://www.10moons.com/productInfo.asp?PID=481
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Video People Live File

PK |id PK |id PK [id PK |[id
parentid name url videoid
speakerid nationality ishroadcasting filename
directorid gender name filetype
language language encode savepath
status title videoids filesize
timestart institue medialength
timeend biography description
type photo FileType
field
level PK |id
subject
description type
keywords ismedia
place encode

B 7.2: SHLAE BARSC Bl o R G et

Media Serviceiit A Ik 55 %% Windows SQL Server 2008%#% E 24t Windows
Internet Information System ——IISK Tk 55 %8 ). T Windows Media Service
LI IR 55 2 R R AT ) G i A XMWV, DRI B2 3R 9 26 328 A 7 [0 (1 0 A% )
T ENER GE S FFMMSTI AR #E s (WWindows Media Player) M 2 @4k
W T s (i Windows Media Player$& i#s 4645 ).

KRG IR e, ALHER 73 S5 T O IR T ™ i, HAR SR
T — e LR, B RIS EAE LRI T, RIAE B AR SE I B R AT
MRS, AEEEBMEA IR,

7.2.1 BIBESH

N T SRR BAR G AE AR R, B 2 AT . BEX— A
DRI SR, ARG EHE G B AR IS B 7 2R, B!

SUFRALIA & B CH) (Video#): YHEA. TR PR E AR
WE URBHTIRAS, TR GRS ), B, Llb it wERE. TR Wi
KT MR A, AIHE AR LT, AT ROE I e X L TR
fFIparentid RCRE A B IO HACT,  DAME T E 3[R — 55l A T AL .

PHEN K EFF NBIE S APeopled, FE R H M. B IR ZAE
TR RS MG E, HLiveRE B, 1E4F 1L B 5 75 B KR FE 1 i
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&= &
o r B e
o L | Meo | DSS-GAC--aDigial Sky Survey of the Galaetic | 8K P Fin | BIS B FHES 4 .
" || isowei | Shude Anti-center i BUE |z 2 £ |
55| o | Helmot | Helami 5 CEEE 4 R B GE ESEEE |
0 Abt bt The Age of the Local Interstellar Bubble It o ¥ 2 Y,
A | e SEER 4 . FuE B 68 T A
g Frens EREM Alex Szalay Spesch an |7 % ™
e X N SEER 4 . EuE B EE T2 A
000 BB BE-R (R SEIE R peisl e o0 i
LB i mals
¥ 0 BB s EErHEEE /iff 2 *fﬁ Mﬁﬁgmméﬁ
2l o " e sEER 4, EWE B 68 ESES A
B0 HES WIS RETRSEE EHH peickll o P21 ek

7.3: XPASUE AT E B )R G U .

Bro 4 REAUBIAE R AR A i videoids 7 BU P IR, R WY UIE AL AE 4 EL G e Al
i P A LR REAT AR OGRS, 513 P ARIT T AR 4%, A B Ak A1— DL
BRSO LB B %, WU . Uh PSSO DAL 7 220
SRR A (FileType) SKARE, ARSCAFRAAEALE AT AMR. dnml T m
Fo VAL R B ORAFAE — R E R SCPE e b i AR R e I T e e X
A SCAFRARAR . AR AR X 815 D2 AT 18 B R

7.2.2 MRS

FRASH TS B R AR U, SEBR B AT U R R )RR, SR AE Y
TN RE RS (Content Management System, CMS) Drupal®. {H/&,
A GG B AT RO PR B, N S e B B k. BT, AR
G A& KA T ML R 877 e

KRG TS TR S & FIsiT 2088 m JASP.net + CHREAT HARSE
Wo ZrHl. JEEMEY. J56 RIATHE SRR 5l G U 5145615 Bt
TR, SR XN T EREEITS

XPRAIAE B AT & B — N S TR DL A 7.3 7. AR BRI 2 AR
R OEEEEH T . EHEANEE. SR, BRSO — RIS E
B, ONRIIVE B SRNHE R MU RNBR T EARE BRI, ERA £
DA T IR S, anE 7. 40y s FE— R “ A O STE” BEEE JE B o
()5 IAATA SC SRS B

— AT BoR B ARV R AT & T E 7 5 R REAE AN TH N
TN EHE FE Hh I DR A7 () 5 A R TG 5 B IR M T — M

®Drupal http://drupal.org/



http://drupal.org/

BEE FERUFEEAUIETE K K A 135

id| video_id file_name filetype id host description hits Man
ppt g local B 28 | Del Edit|
BNE 1 flocal =l 37 | Del Edit
2 |output20100407b wmv 4 local |../files/output: s 00407b.wmv| 266/ Del Edit

B WMEE CEHASE

amEE
E3a et T B
R FIEH
Figx  FHEH
it EFETEBEIMSE
SEERA EEM
EHA EEM
IR
-] e
FrRBHE 2010428 14:00
S£FAGE 20101428 15:00
E) lecture
ME LEERAS
saEra 336
K
TR
Fins =3
FFHA (> “H —s
NSRRI LERAA, SR E AT AR
mms: webeast bao ac.cn

AE=
P
Eral
ppt TEG0

7.5 o — AN ERE AU RS SR T

JiEs s DAERLARRE ELARAE I 0B SRS A2 £E R DU TGS JE iR T i
{5, ERRISCAS T 7 e it 7 AU SR 2 stttk w) B AR B AT S\ 21 B8 132 H
T HE s .

7.2.3 PIMRIBTIRERISCIL

T ARk EE, HAM AT AR Bk 55 48 b, WA AT BEI g .
W, FEMHFTPSE TR AL X R MRS 4% B, BN A4 Al 55 25 i3k
ITECE, DM IR & E 2IX— WA S0 R FRAE T EIIEE, AT
BB R, BHCERERCE . XK e AR E, JF
W TR B RE T RGUE B O EAR A S I S O O B B Bk, N Refdin
FEML AR H e B4t BT 75 E 3 M. Windows Media Service & £ 1188 71 AL H2
7 — LR,
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Windows Media Servicefy Py HUAEAARSS: | ik 5 0k, | i#kRIE X2
MIBE AL R, IR SS aAE— N I R R A B, R U5 R RERE & 2 A A 1Y
BEEER AR BB, &S T ERIE . B —X — 8k
A, K5 AT LURYE B C R 7 Z R B2 UL 2 N BO A, 1& & T S 3% 50T
% fs L O AAFAE ALl BIJRR E 2 25, 2 BBE i A s
A AEXWindows Media Service 7 He B, AN — AN BRI A AT A (e
mms: / /webcast.bao.ac.cn/vod/, vod N KA AR, B M hE ARG ik
Gty 8 — Aol R BB SO e NSO, 8IS AT R
B AR R (7 R k. an—A SO “aowmv”, AFRILIZERE T A Uk Dy
mms: / /webcast.bao.ac.cn/vod /a.wmve FFIX—HLH], AW 0T R Gga it HE L
TSI BRI AL Bk S5 a5 IR55Im i a6 18 7 2 SO T8 2 4R
FESCAFRA, FFCBIEEE T Chron SO Rl m 8287, = MBI e v i
B 5 A A5 BN, X DURE B AT [ SR A U 0] D i B 4 L ok
TR ALes W TR s (BRI TR ) AT HE .

7.3 NG

A 3 0 R ORI Pl BRI, U B AR 2R B AR U O
Ho XUIRERE RGREIE. BRI EAT T b, IFDBUR AR SEHL T — A

PATHIFELR LA R G B HEUW] T — D0 ARG BT E R T RS, W
B e e st 574

2 HT IR _E AR R MR SRIUBBS. 12 5 78 24 A2 AR SNS L 4l
T Eoke RORAE I 52 48 A ade e N X T B30 6 B (R 5235, il o S 2545
TN e R A AE R L S B B S0

BEAh, FELMANERE RGN TR A mi AL 8. Fetrx 3 2R Gt AT M
R, RAVEBUBIN R R BT U R GRS, SRR,
FEAFRRALRIEOLT, E W] DA 3G — LR R BOGRORHE AL, S, AR
TR R IFE IR, AR 3R H .



BHEERE

ARV SCHEIT T RICHEIRTC 2R & LA R BOR, B4 2 R A AR AT
AR RICHEIRHI G B 6 UL ARST AR RSO R S B IR 1 B,
ZRR S R ARG RA R LI

o XfJim GrayH & R XUE N % —— %17 5% (Zones Algorithm) —— it
1T Tt @K R R R X E S B E W AR RN, FHE A
FER R 51 77 2 Fedm i A7 41 24, 15 D& 3R = 3 Zones Algorithmi
— B, BNIE TR IXE 8515 S AR SR A B

o PR M ERHRBEHTN. Wi ERKXERE L AWML &, £5%
JRAE XA INZ S, AT AR PRade it 1 fif g 2 2 1a) A DG e R o 2 el 1R
FE NI DX 3 A 8 B R O RSB I VE RS A2 IXAE MEA T AT, B2
WA 25 PR Kt BT

o RHDLRR G U R RIAT A SGEWR — A AT U7 k. T DUy
i, A8 P R AR X B R0 Ol S Y A R AR DR PR HEAT PR Ail. B
KB OE A 5 9 iR R A SGIEN, A2 B R & 5 1 — Rl g
7

o BT BRI CH G IRFEET G BEEL TR, B2
BORESGEAK, i & P SEALBORAN AT, (843 %Al RSO
55 A HSE 9 H AR

o (RMAM YR ER. KA, FETH L E. RPN Z
ARH EE PRI, A ROUAARH BT IROSCTARE B a2 3], TAF.
XA DMEA 2 EAL BTS2, 7R R B AR AT RS R4t
FRyRCESRSIRSIVALE R

BRI SCIEA R T2 H B R S B IRA S B, Al 2SRRI HE
HIHNRA—ER, BELBARBBNEIKRD] . ARCEHLET Jim
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GrayJZones Algorithm$ %, BIHFHLE K XA5 B BB AR XAk At 2. i
B2 SN RAEAS B R B B X It 47, hodh 7k S .

KM RXAEE RS T RXEIE#EAERE (Spherical Library) i
1T T HEER, A BIRXTE 5GBS (Footprint Service) "o FEIX HLAIAZ O 7
RAEH FH Zones AlgorithmH [ 5k K 5 B R R X 7 st i T L HLie 5, S MW
TR, R AT IR A B — R R B AR BN S
() REFHABRXEEE BT 50 BRI %0 i BACE 201
Gy EAFRAAREAEE, EEETHITIHE, SEFEHE, R
PN R R E S X (P26 Be il 32D, T 45 B AN 2 3078 75 IS
LisHE, EREMIRIES, HItESRMELEEN. JUNEZERZ 0 LEH
HER-FRRG 7 Ak % v Baar =5, WEMER &S (ZonelD)
5% (o) fEARERG: (ZonelD,a). HTIFFEE R, BAMHKWH
BRI B REHZ RN IR NGRS, H2RX—1FEATEM—R. BN
B S BORA IR AT DA S B B HoAth g s, REAREER BRI R 4 77 A
AFRIT] . PN B R A F BUR R R b m] LR KA i Zones Algorithm A H 4T T
Xtk (ZoneZone), HITHIEEILER/NMEZ, BLERMIEBISFE L K
(1) Zones Algorithm K RId/: N —743 2 Bk b 225350,

BT sm A BRCREN T SER RN RG T, HE2RERG. Rk
T 55 AR ) 21 i BOB A OR A AE AR W B A7 4 X 38 E, 1X 5 Zones
Algorithm R &I I 4% BRI AR F At R AR B 8 DR A7 A2 QT 3 4 B A7 A X3 AR —
B, RS/ ORCRARN . T R AE 58 X i 56 v Be ot R AT S X
BN, BANFEVES R T INE, iR 7RI 20% 0 R, JFH, &
SCUE DA PRI T Y FERE 2 P9 A2 3R B X SR ) YD I (R 2D sl SR R 21k T ke
o BCHFOR R 25 [E R AR S B I AE SGEINRSS (Open SkyQuery) i
A XUEN G, PRy R AR S B RARERABUR 55 B i %5

WA R AR o R BRI, S XGIENIE AT BLAEIr AN 2R (AL B)
RAEVEHC I R AR, RN — A ERAT R AR 53— B RBRI I 6
N, R AL Y R A IR R R AR 5 & IS T RIRR Oy SR BBk
J8 (Dropout)e fELMERA GBI RS, XFERIE SR AR, B =
R BRI R (WHTM) RIS EE gt T A, mAEAR
JRET, R R EARRGE . R A Y AR o R S X N
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KR RAF I KAk, T ¥ 1 EL L REBIC AL KRR TT, 7ESQLIE 4]
UL EXCEPTHRIE AR AEAR BR. Dropout s J T Bk H 2, 7] i T
M U T A AL R UL PR 5%

H HiSpherical Library X A Microsoft SQL Server FJSQL kA, K K &
ESQL Server 1 #47 iR B A A0, HE& AR AN & LI T Spherical Li-
brary HJC++ WA, MySQLSEE4E v LLid i FH P H € Xk UDF 177 10
¥4 Spherical Library 5| A ZIMySQLH. K AKMySQL 548 E i H A EH
_I-Spherical Library SR IABRTEE, F44 52 R MR X7 5 B A 2158 GEA
ESUp iR

T Zones Algorithm 58 XUF I\ HvZ: 32 B e 13 A2 ' 2% B 3R TR 1 28 XlE
AR T SR FOO I, A B RAR A TR, AR R A 2 AN N T
TR0 LSS BRI, XS & G, (2 HE YR 3 Rl — Rk, N
T 5 RERIATREGIEIN, AR T — AN B A A AL KA A b S (1) 1
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(410) 516-7347 / FAX (410) 516-7239

Assessment Committee
National Astronomical Observatories
Chinese Academy of Sciences

Baltimore, December 17, 2012.
Dear Sirs:

It is a pleasure to write an evaluation letter about the progress of Dongwei
Fan's work at The Johns Hopkins University. Since his arrival, Dongwei has been
hard at work and already finished several research projects, which cover a wide
range of topics related to his PhD studies.

First Dongwei developed a new C++ toolkit that can handle the complex
spherical geometries that are used in astronomy, as well as in geospatial
information systems. His implementation is online and publicly available for all
interested researchers around the World. Building on his strong understanding of
the spherical toolkit, Dongwei was able to connect his Java-based FitsManager
application to new Virtual Observatory services. The novel plugin looks inside FITS
images, extracts the sky coverage information from the World Coordinate System
header fields, and uploads them into the NVO Footprint Service.

Next, Dongwei created a new solution that extends and improves upon Jim
Gray’s Zones Algorithm for crossmatching, which can be applied to the largest
astronomical catalogs. Incorporating the footprint information directly into the
matching makes the processing significantly faster because one can focus on the
overlapping areas only. His algorithmic solutions and their SQL implementations are
to appear in the Publication of the Astronomical Society of the Pacific, a high-impact
international journal. The manuscript has already received a very favorable referee
report and will be published soon.

He has also presented this work at several conferences, he went to a World
Wide Telescope meeting at Microsoft, also to various Virtual Observatory meeting,
and has also presented a nice poster at the ADASS meeting in Urbane in Nov 2012.



Even before his previous project was completely over, Dongwei started on
yet another project on probabilistic cross-identification of radio sources. He quickly
learnt and applied the relevant elements of Bayesian statistics and wrote numerical
integrator routines that quickly evaluate the likelihood of several scenarios. The
code is currently being tested on real catalogs. This work is extremely relevant in
the light of the new-generation radio surveys such as the Square Kilometer Array
and its currently operating pathfinder telescopes.

In summary, Dongwei’s progress at Hopkins has been exceptional, nothing
short of spectacular, exceeding all of our high expectations. It was a true pleasure to
work with such a talented student, who not only worked hard, produced excellent
results, but has been very well liked by everyone in the group.

Sincerely,

p L,
Ekﬁz NP
Tamas Budavari Alexander Yzalay
Associate Research Professor Alumni Centennial Professor
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February 25, 2013

To Whom It May Concern:

This letter is to verify that Dongwei Fan was a valued, full-time Visiting Ph.D. Graduate Student
of the Johns Hopkins University in Baltimore, MD from September 1, 2011 through February 28,
2013. Dongwei worked under the supervision of Professor Alex Szalay in the Department of
Physics and Astronomy, in a 100% research based position.

While here, Dongwei conducted research in new algorithms applied to the problem of analyzing
and publishing large astronomical catalogues for the International Virtual Observatory. In
particular, his research was applied to a project for the Virtual Astronomical Observatory with
the goal of creating a permanent facility to integrate all astronomy data resources in the United
States. Dongwei’s research was also supported by funding to explore the area of data intensive
computing through innovative research projects, ranging from large numerical simulations of
the cochlea to genomics, astrophysics and fluid dynamics.

If you have any questions or concerns regarding Dongwei’s research or status while at the Johns
Hopkins University, please don’t hesitate to contact me.

Sincerely,

Alexander Skalay, Ph.D.
Professor
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