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ABSTRACT

In recent years, as the development of observation equipment and technique,
astronomical data has showed explosive growth, and rapid development of computer
network has provided strong technical support to share massive astronomical data,
thus "Virtual Observatory” which integrates astronomy and computer technology
emerges as the times require, which makes breaking through restriction of time and space
to access a wealth of astronomical data resources possible.

However, in the Virtual Observatory environment, how to conduct mass data
storage effectively has become a serious problem. In addition, how to access massive
data quickly and efficiently is an important issue related to the service ability of
Virtual Observatory.

This paper researches on massive astronomical data storage and efficient access
technology, based on China-VO project. First, based on analysis and comparasion of
popular storage techniques, in combination of massive data storage requirements of
Virtual Observatory, storage scheme of China-VO is proposed, with evaluation. Then,
in according to the characteristics of astronomical data storage, current existing
astronomical data access technology is analyzed and effective access scheme of
massive astronomical data is introduced and discussed in detail, with verification of
its feasibility. On this basis, massive astronomical data layer model adapted to the
scheme is introduced. Finally, on the basis of study on storage and efficient access of
massive astronomical data, FitHAS, an astronomical data storage management system,
is designed and implemented, which is capable of shielding differences between FITS
documents and providing a uniform interface to user, as well as efficiently accessing
and conveniently managing large number of FITS files.

With some theoretical innovation, the achievements of this paper has been
applied in the construction of China-VO. Actual results prove that the storage and
efficient accessing scheme presented in this paper, as well as the FitHAS system
achieved on this basis, can effectively meet the China-VO requirement for massive

data storage and access, while gaining strong scalability.

KEY WORDS: Virtual Observatory, Massive data, Storage, FITS, SAN
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ARG b B & SRR G AT ANE SC CEIE SO UL EO
A PR B M A M AN SCo SR Ko ] LU HDRAlE R . B e
TEAE B R IO B 140, FITSSCA P Brd sk (KRS B R 1T oo 8l it 1X
I A FITS Sk s iy 2 2 Ay 2500,

RICEHE SR e B 5 7 LU B B B, i AR 245 IR 2R
AN RN TR Bl SCAE I e ol S AT A ARAR AR A% TR Ik AT — 48
A DA Sy i S e A P A8 T R A A L. DAl e B e — e AR b AR
TSR LT

4.2.2 RICHTEXHZESI

FEREAUIR SC 6 IR 5 V7 1) 7 S i R e (R A 2o b B L (R 2
Ly R BTG e R R R R, AR bR T
B V7 1) R 55 (R Ko

H R SCEH FAT SO S AT 22 5 JLPAR AME SO s, n] LLTIE it
RSN R T, AE SRR N RO &R G EAT AT, AT 28058 e 5
PRI R A, RISt AN b FHL a5l SCAT SEOFT 5 DR 5 IR S AL B (i O A A

B PR LA WL —2 MR A B BLEEL R 5], =52
BRI EE(E R, R R ]

& R

A5 FH SR 51 R — A 2 20 AU A2 mT DAAE AR A/ R4 R b PRt R 21 P 77
fe B, IFRET (A7 B R S0, X AR 4SO R A B T8 ks, 1
Y1 (PR SCE SO ST R 5 | R RE AR LR BRI H (1) o DRI 1 58 SR B nT LA
“CRE” STFIIE R, BRI 7o E ] Lok B — 2K o (R AR SO
FEU G BB, ISR e S0 BEER, ARG FE ZEAE oA s Th g o
T E AR B, fEwindows. linuxZ5ER/E R G, Xl ST AR5 R .
A XA E ] LAl F P 3RS 2R P s 2L 4B, I BT e A
SR AEAT BIAS 2- 5 AL J5 T A8 P L2 V5 e Jg S0

¢ K5IE MR

F 7 VF 22 R SR SO (oo Hidls HAT R e (s 5, DAl ) AR 34 FLA% 2R
v, TOTX PIAT SCPFREA T3, MRUERIUCREAS SCPFrp R et IR Ad s B S0P
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S RSO VT 1) 7 SIS vt

IEAAE B ARG TRV Z SR S E RS .
& G

—AEBL T, ARG DR A R G, ] DAE N e, 5
AT LMEE R NATE T o T BRURSCH A BRSO, BRI K EAE BT
RN RAATI, XETEERW ARG RIVERE . DT 75 B SO R GR U e
EHLRSZ MHAT L

UK 1 2 Te U B R AE SO R G, WIAE AT g 5 SR U7 1) RS R
N, 5 LG R TS BRI ) e S BT &), DL AL “aZ s
el & SRR T R X YEE 7 X A AR PR R, dn S SO R R IEAT L
AP RE o B — L, A AEANEE R, MR R RS PR S 1 SQL
FIPATIXFE B LA o E0dl e A SCRFE A, — 28 8olR R B R g gead
T ARSI E A 10 AR, Mk y A2 K 22 o AR T 3X A
77 S AT DAY R DL RO A7 B I e 25 T TR 1

SQLIE AW LKL R E M), SRR E Mg vh, DLAE R 241
TGRSR T o oAb, BR PEAE B R G0k n] LA SR 2 IR 3 A 0 4 (1) SO FF o 7
China-VOM s B, OVl TR 238 THUR RS, AR CF & H TVO
Query Language (VOQL) K4 ReZds E M Ay Thag, xS ARt 2 2= it
AThE . RItL, A6 FH O PEOR A SO 51 ) LLE &R S IR T e Pk I A 3 e 4
PRRA, IR AT T CAT B i S .

T3, B V2 B RORSC G N ) T 38 PR R A A AT TR 2%
i B RS DR T R HULR S B IR R R o ] BB AR SR — K17 Il s 1 )X
S (R B0 P T 88 KR SCRIR 9 (T g

FT LA EHEE, China-VOT] DLk £ DBMSAE il B SO e B 41 k&
gle MARAFRIDBMSH G R Z 200, L andE Ry b= & (1) Oracle B s 2 2 Bt L
BT, B3R e, MySQLHIPostgreSQL KT hE b I B At i 22 5)tel,
SRR A, ] DR B AR T SRk Gl i A

fEPERE b, GO E A s SO e Bl I 7 %8, K ok AV )
SCPE, AR SRR B R T W S, L2 AT A A . (R LR
HERE, WA TR A S SR S ME R, ARSI T i S )
KrZg, TR AT LB 7 LR 1O ST 11O 3 o SO T A 8 DA R 6] s 448 ST A (1)
ff R A PR AR, 1 HLEGR A SQL 15 A I K Th BE R I R 4 S RE B 7
PR TRORM A e, S 2 R A . rTRAUE, X RO AR
ot FH 2% ) 980 s [1) 14D SR S o
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S RSO VT 1) 7 SIS vt

4.2.3 H1RI

Hit— B IR e S T AR RS & IR AT R, ARSCRL— AN i
R FITS SCPFVS 0] 137 5 A BT 19 18

FITS, BlFlexible Image Transport System, &ttt &K & 2 R T Hdafe
. AZHHIGE bR . ERITSH— MGty dr, S T8 FHASCIHRS S 5 1)
s, T HA BRI G5 . AR R G0 LA I S 8B4, o, 3%
HIFIRA. DECEHEZHHRAL T — LR AL BEAE S, B4 st v LGl i — L5 %11
AARR AR HERATIX AN FITS SO HH P AR P 72 2 PR R 28 X3

NIRRT, ORI ] e LA 48 FITS S0, ki
SRR BE— /NGB o R IX 8, AR 2 £ DU o4 22 00 22 1 SO e At T AT
i HLAFAN SCEE P 7 25 1R XA S 7 B S S A Sk 1)l sk 3R A, X, A
A B B O SO, IR L P A7 AT R S R 2 AN A T e L1 S
o BIASEANTE FREE X BRSSO T S 56 R X IR SRR L, PRI 6 ST )l g LA
JOREATE 1O FA AU 238 s 1) T AR R RO M PEAIC

WK T SO R SO S 2 5 177 2K i A et A S A ook
P, AEE FITS Ukl P s AN E k. SHOR—ERNE R, wmEGMALE
55 DB . I ()&, DL RSO BRI IR v A S, B4 BRI & AME
[ Zh FLARAIL T A B R AR 1, R RS R e A R S g . X T
T R, AT LA R At ke 122 N — FEREA T R SCEl Aty , Ay A
S ek 5 s AR XA R S ORI m B 7, e R R e, i —
A SRIORE N SCAT - AT 5 2 9T T AR .

4.2.4 FEITEM

H TR R 22O AN H 38 A7 SC PR e B S SR S I T R
Pem T LAERCR, RAE A R SCEC (1) U 1) b R — o LA 20 S s« 1%
el HA LUT R A
& VB BLAlAKEE I T U 1) b K R TR s SO IR RO 2 LR
A8l FH 5 g 28 ) SRS S — T b AR

& AT XTI SO T, B FITS AArdErs X 4e, JFH
FERER B R ] ASCI M i S, BRI T UG S BR A, tB1-0a
FAEE B AT G A . BT FITS ERSCAAURIN T 2N, W
A5 SR P FH A2 SR B A T g

& UM FITS SUARRIR/MJL K Byte )L+ M Byte #5 Al fiE, LAK
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S RSO VT 1) 7 SIS vt

& DRI B4 SDSS G REHE M l, Ja—H 5 T FITS SCH-FK
/NERAE 160K fiA, 640 NICAERCR/NZ Ty 100M, A7 it A K 2 1) T
e, B H IR A S A L Ko Wb HES TS, 1T 1At
(1) FITS SCfF, AR NER R s s I mAH LA M, ib@n]
DAFESZ (1 o D1 akt AAHDRE 8 /I8 PR 5 TR A A 88 M S 2 iy L B S 1 I [ R
A DA A FE RS R SR I R 7 2
& UM BREEPERM SQL I AR FE BT SR L AR AL T
W, AEAFHH P R] DU R B 1 B i s (A 2R 45 RS 2RI [R]
2K
& CCHRME: FEAFEMITEGE T, BT LY R AL E G R, WS
SEWIB S o ()5 ATV A €7 1D NA & Bl 21111 R 1427 W VA £ S A AT
W 7 B SCAE T REAT HE— 2D IR . ik, AN SR SRR R
i FLad ] LA (s b 1) SO
H Al China-VO %1%} BATC T H [)i#isK, Ok T MySQL Hdls 5 HEAT 4icHh
SO B A, FESEIR TR B S R AT, S BZ T SRR T R
e

4.3 BERXHFEN S ERE

ML E R AR R, DA R A B e R R SO R Uy ) 0%, n] LURE SCAF
(R CE A N e, Bl SCAF I R 515 T4 B4, Bl 2 A5
P SCAFIJZ IR 2 By —AS A Ry ELRE S 1) (K R 51 2 7B o Bl )= 7
H1 e R] LK China-VO (RSSO AN S —A 4 JZ I, 1l 4-1 s

Wi 2

¢ A
TR
1 ‘

i Ar it )=

'

B IPN

Kl 4-1 s RSO (1 03 SRR
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S RSO VT 1) 7 SIS vt

43.1 MBI ERE

X R R AR B, TR BRI, R
TS 2 R

R A A Z AR SEEL, /SR T China-VO (V456 7 Z€mit nl AR
Ferp PP 5. AEH] SAN A7 6k i nl LRSI AL A7 A B w9 bk
FIEEPE A I RE AT SR, W) I SCREAT 2O S A BN BEA T T4, JF HLEIME A e o
W T RE R, AN B RIIRK SO0, B ik 21 73 R o 1 B
R 2 AL H o

4.3.2 BIRFEE

S P SR vt M 7 K 8 5+ 7 < S I S i
X JRAAA# I SE AR ] AR E I AAAAE, At & R SRS B FITS SCIF4E.

MECR B, X2 RN, iR A . X 2 8 T L
AR LE N AR B IR S5 B i ), el U BT IFAE B FITS SO AT 45
Wy Lol B “ockdE R s MRS IR KRR %R B RA BERR
TF AT AN AL B, I e —HETC I I LURR R o AT = IR S5 U i) 1% L6 540
B ] AT Rt M rb BRI el AR S, 4 R] DL oK A 455K 28 i A 14
e

433 THIEE

RKJZEEE N B A- b 27 (B SCUE R ol o $2 Lo 5L
FHERINEZA0E, X R AR 2 TR s i R AR s s R, — A
JBCLE $0H0 122 v LA G H5e0s 10 s A 7 A B0, Sl X — R (MR, ml DM
il Rl R B3 Ul ) R 55 SR A BOR P RESR T T

TOHE 2 AR OB A R S — 4, B A SCA TR i« onis
BRI — AN SN SR AR 1, IXELI “ BN BRI AN

& BlESEhoCEANE, B R O AN B S . AR

B SRS B oo e U R 00 1, SXANYERE BRI BAT 224 .

& oBdEIEIEECH o FUR B B s 1) s RS B B e R, i AN

SO AT A AT 2 Tl 1O R A ) B

4.3.4 BRSE
FERIREIAEE T, ARFE N — DM BRI ST o 1R 2 Es A PRI BE K LUK 55 11
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S RSO VT 1) 7 SIS vt

FEXBATEA ], e “Aa a2 7 18 th el %= 5 19
LA AN AR P s B

X2 SRR R S5, DRI B A o 2 Rt A A Y A T A
FAARIEAR,  BEEATRCK a7 2RSS =, i 8] 1R e Bt J2 2
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ST FitHAS RICHU R BLAR S8 (0 e v 5 Sl

FEHE FitHAS RXEEAMER RSN & 5L

PR 5 RSO 1) 43 A, el JE A e R B T il s
(Vs i85, 3XFP 7 SR QAR T DB A6 2% h R B B e b it o 58 )2

H 117 China-VO 8 1 11w A5 XA 1 e 8, R — 75 TR A 2 (P W 5 4 S A
Ty 5T, — L E U ) 45 T BRI A i ) oA SR T AN 2 R R 2L
P SCAEA S, b AL s “ W)= DL B I B = A5 30 TR F A R .
It China-VO 8 P)ih 75 ZXFE—AN L H . XN T, —MNEHK FITS S04
JCEHE ARSI B R G—FitHAS R SCEs TR 5 B R S8 N is 1 A=

5.1 FITS 3¢

R RIGEGAL T R4FITS (Flexible Image Transport System) i 5 & Hi
S [ED.C.WellsZ AT 1979 4E42 ). 1982 4E[F Bk SC 2 (| AU 32 FEHE K
HAE ARG Z A AT EHGHAR ASHe R AR EAS 2o FITSHIIAR 1 2cdl @ SUMEHE 9
R — R VR, e, 4l ZYEREEE AR T A IR, AR UE
FIF RS8R, Bl T oAb R i 1 (5 Ak 234,

TESE B FITSAMEIIN T 0 5 22 £ i 45 W IR SCRE, At 21 1 oA B EIR
AL, AR RZEA L. FRFE. CCOMMIE3, /2CDSKRIMNR LA
KHMCD-ROMIER, #feft 7RI SCHr. W4, PAFITSHS 2 ORAE I R SO I3
i C AT I L], 9 FLBOHR R 7 LA (3o 3 g R 13495381

5.1.1 FITS B9 EARER

—/NFITS XA — S5 M B & — R840 5% (logical record), ZHidx
(R FE U2 23040 bit B 2880 7715, PRtk —AN FITS STAFFI K /N2 2880 14 o

TEFITSSCAF X L il sk, — RSty — A4 S fon”
(Header and Data Unit, fii’5/EHDU), &AHDUSEH— “3ki” (header, X
PR RS S0 DL AT “ i ” (data array, PR “HdfisE
M7 prdl i, HDUW AT LR A S ms A 8 84 . /£ A FITSSXF S H %
ANHDUR, 55— AN Sk s oot 3 i f.oc (primary HDU), 075
A 323k Cprimary header), DL F %4 (primary data array). fij SL¥FITS
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ST FitHAS RICHU R BLAR S8 (0 e v 5 Sl

SCAF AT AL 32 S A — A AR A AL, X R T FITSEE A% 5 (basic
FITS) 13439400

TR EBEARERITS SO, B8 LIFORTRAN-77 BUIUAAfik, IRy
FERT, PURAEREEE L - (DEC PDP_11) F58i% — REHIER AT “ FAc#ie”
ERAE AT AT S FITShRAE . 457 S Eds AN i 2880 M4k, WA 0 . 48R
RGBT LA A% . 76 Sk 3B A% ASCH S i ic 35 MG I Fofh @ 1tk R 3t 5k
LR ARBR R G0 LS ARIEAT — B N S ORI BE IR 16 5. B BEALALY i
(random-groups extension). ASCIIZRY EEMMIFI NN, —AFITSICAFEF K
B R ITZ AN, B T AR AR L T 245 B he 1B,

5.1.2 FITS LZ8

FITSHISKHB &ML —41 -k Frwe%: (Card image) SkAfAEE4l . f—4
R A G E A 80 EAT KN ASCHGR L K777 5, AE R —NB 4 sEk, )
CAS I B e b 1) — TS R o IXEE R R K B Jm s 2P “END” S
Ghokbras, R RS 4 RO 2 i O B . — AN A RITS SR T B R
Uk 5-1 P4t .

SINPLE = T / Standard FITS file

BITFIX = 8 / No. of bitsz per pizel

NLXIS = 2 f NWo. of axes in matrix

Ha¥Isl = 123 # No. of pixelsz in X

NAXTISZ = 321 / No. of pizels in ¥

EXTEND = T / There mav be FITS exten=zions
BLOCEED = T # The file may be blocked
CDELT1 = -2.3 / Coordinate increment

CRVALl = -73.3 / Coordinate of reference pizel
CEPIX1 = 12.0 / Reference pixel in X

CTYPFE1 = "FIfEL ) / Coordinate type of X axis
CDELTZ = 7.1 / Coordinate increment

CRVALZ = 300.1 F Coordinate of reference pixel
CEPI¥Z = -11.0 / Reference pixel in T

CTYPEZ = "FIXEL : / Coordinate tvpe of ¥ axis
OBTECT = "Ramp &-bit’ F Name of image

ORIGIN = "ES0 v # File was prepared at ES0-Garching
DATE = "19/08/92" /' Creation data of this file
COMMENT Thiz test file was created by P.Grozbol, E30 (pzrozbol@eszo.aorg)
COMMENT Simple 8-bit ramp pattern for testing of FITS readers
END

K 5-1 FITS 3k

(1) FHERK
75 FITS MBEAHS A, Sk thar TATAE R OORR “Skiffic s ” o “ bl



ST FitHAS RICHU R BLAR S8 (0 e v 5 Sl

Wk A, FATIERIA T 5 GBI — NS5l nEdRE A 451
FIARBR R B . — 1> 2880 711 2 4 i S WA B3 36 ANIXAE I Sk B ic 3% .
S E AT — MK 80 FAFI R A% (card image) kKRR, iXEEf g A
A FFEREEME S, WE

KHw = ZHUE | TR

BN A WG b (1) S 1] (keyword) S ASCIH i 4B 1) 8 A1 1475
LA RS SE3CFBE B NRIZ “_7 PR “-7 ARt Ao 55IdE 1—8
H, A 8 A, WAL SIS . 0 B BRI T TR, 7655 9 414
“=7, 5510 FIh K, PRI T DO EUE . AT RE AR .
B (T a8 F) 76255 30 4
BHUE: AN FEAE 11-30 F1JHL, 5 R A 0 5548 31-50 F1) 3L
T RVE: R 10 AN, R AR SO B0E, AT 0S5 AE 11-30 41
H

& FRHE: A opnleth, BoANGISEN 118], FREBR KN DT

8 1T CANEFEAHE), A I AE Ja TH [FIFE AL H M 7

AR (Comment) 7EHUESE, —MH “1” PR, X KA. BARAE D

T, AR B AR, DA A A 2 S b 2 3

2) vHEXEF

L I R 2

FE FITS 3CAFHh, X FEGEIRE A, A7 LR AT 1K, Akl e
S/ N RCE IR, WA 5-1 .

R 5-1 FITS S ) b i bt -

KA KA & X

SIMPLE | Z%& A T ROR SR G IR FITS b, KN F

BITPIX B e TR AN ou a2

NAXIS B KI5 A bR L

NAXISn | %% 4 NAXIS KT 0 I, HJGRAEZFERA NAXISL. NAXIS2

s RORARYE IR/ o i NAXISL 5 BITE B0 P US f peAs Ab 2
1% 040, NAXIS2 $i8 B B4 N AR A il 1 5 e 4

END G G R s
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ST FitHAS RICHU R BLAR S8 (0 e v 5 Sl

(3) fRiZKHEiA

X RICE B EARUE,  ARR AT B IR 5l B 2 Hons W1 i R S0y B+ o0
B, AT LR 1 O] ) DU HR AR IR 5 ARBR RSO E R, X2
HEFAAE K. 3R 5-2 FIH T — S84 RS BB W AR I S B ]

F 5-2 FITS SKERH AT 3% et 1]

KA RH X

BSCALE, PR | Rtk L BT O FUSHE I 2L
BZERO S fR{H=BZERO+BSCALEX [ % (i
BUNIT TR SRS A

BLANK R W RH G e A A, W FiZ%ooxt AL E 5 N g3l
OBJECT TR BG4, J0H IR %1 48 T

DATE TR 5 FITS XA H I CHIAAED
DATE_OBS FAF i roun I C HAED

ORIGIN TR AT A ST A

INSTRUME THF HH RO A 2%

TELESCOP TR JIE A ) B e

OBSERVER ¥ M 444

CRVALN, VEAE | B S n NI R ITARBR S SUSE I B AR AR TR R
CRPIXn,

CDELTh,

CROTAN

CTYPEn TR & SCER n AN AR R R Y
DATAMAX, PR | g SRR ) d KON R /IME
DATAMIN

EPOCH R | AR RGN Ioe (LA A

ER G TR

COMMENT,

HISTORY

RIS A, AT Al LR R O n LU . FITS A% 500F
AN R RS AR H AR SRR T IR e, P DA w] AAT 5 2 1K) Sl 9 R E K
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ST FitHAS RICHU R BLAR S8 (0 e v 5 Sl

51.3FITS B R

FEA FITS e SO HABSR R I B S it T & i) RUENE, ) DU i 1
XHFFITS P .

TEFITSHI— A JErh, iF— AR —MFITS SO AL & — R ALk 4.
B H TR A KES, HI 5300 3 L8 BAT e ) — ek 0o EEA Y
FE S AR A, SIS — AR R AR 1R S 9 R S g 2R A,
DAL BT FITS SO AR e ] DB — AN AR AN 28 8, 2R — Skl s 41

[34]

5.2 FitHAS Byt EK

5.2.1 &1t B#r

FEH B ARG a3 8 < b, A RE RN 2 DL FITS X B
AP, QTR I L HG i S A R 2 Sk ok AT S RF SR . B R0 R 58 e 45
FE VR T BT I — o TR, AR T FITS kg AR S 1 SCPE 2 TR 22 5
PE, W0 T A A S — R B U e 42 VR, Gl B RS 2 A% U 22
AT R IR e ) — N L
T, hEEPRCE B F XA TR, 0 A ERNEGEE
1M H S ISR A W RS s 00T 5 56 i s SO IR SE PR 5 A 2R
TCECE N VRS, () SR s 8 b s SCp 2 ks N2 S, A2 Ao
i TR R E XN I G 2.
FitHAS, E[ FITS Header Archiving System, /&% %+ China-VO [{1iX /N ELIR
7 AR 10 EL A — st P P 1 R SO R AR AN B R 4 e ) e v e
& GEANE: BEH OIS FITS B &R X0 FITS SO, A RohbE
iz CU AT B0 SCAT 2 TR PR 222 S, O KRR B2 b B R R FITS (1 =g
Je.

& Sk SCRRIE SR SOOI R A B, E PR v B A B A
SERR IR E MR, I H T DISCRER SR SO Rt A R

& Sk R PREEE AL, BRI HIhRe 2 A, B
HCKE I AR AT “ 27, W PRI A I IR SS, TIANT
TEAATT R A8 00 T SO N SO A At T A ) A o

& FESVE: BRGEEANFERE R FITS SO, A B RS 3 4 o

N2 52 B P ATART DRI U R LA A7 490 TGV I S A SR SCA R s

_35_



ST FitHAS RICHU R BLAR S8 (0 e v 5 Sl

BN SRS S AR BRI AL PR AN R 5 R, DL T RE— 2D 4
.,

5.2.2 K1 BA

R R UK S 5 (P IIUDR R0 B8 1 1) AR 25 (P AR BRI, FitHAS W AT
W YyRe:
FITS SCAT S50 P A b 0300 B
FITS SCAF o3t Al 2 vh R A5 B Bl dhy
174t FITS JoBcs i 258 e R s =X i) 1 3026
B FITS SRR VAR
FITS SO & N2 A4,
B 2 v e B 3 ) B
SR BB T (1) m] R A S AN o e AR A AR I P )
VARG S A IR I DB I 1% . I S 44 S R s AR O DR R S A A m)
CATEAT E— 20 (R AT 8 N PR VAR
B CEE SR SN S AR EE . 3R A e S AR TR Al
o H 0, WIFRAE 3 Fiid BRI «
® kit bk, K H A ISR 3
® i JEN ST B g A A 30 A S SE T o s 2 A R A
S, HABTCP R IR R 5
® KT HIERIE S, FHRANILE. KPP — M2 T A
B ET e, DAORIE R H0d S )0 R — S0k

B [E RS
B AR S ESRE

5.3 FitHAS BYi%it

5.3.1 Bt it

MR SEBR I TR, B FitHAS Bt 4 76 o R A 3 sh it v HER R, al i
i) A b S ) SO R EEE i, Rl m Rk ST S P 3R T A L
FitHAS IR R &5 20 iz 0 F5 2R P80 )2, W 5-2 Fis:
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I FitHAS RSCHHE IR PR S v 5 5L

ARG M2 F 55 S W 2 2l — Lo b B 2288, Tl ) SO R G fE
P PEBRAE R G UT I, JFPRATAH S A A B 4, AN T AT 5l U A A 4 B £
O ERAE . IR A BRI SRR P B E

M P2 F LT 5 P A H . B T 34 a2 4k (A8 B R iy 24777
G, MNP BRSBTS )G T . RGNS ECE A
FEERESR A B O, VPR E SO S R R T

T RO P A R A e, 0 P ST 2 n] R 25 T e e BB AR m) 3 ) 38 R
FEHATAHZ, Fre e —E PRI T 4 AN AR Sz, P — 2%
et T LA

& FITS L3

L B CTE IV & R U

& . FITS AR AR A2 n)
& FITS CHHIHEE TR # ) T
BRI TAER RSy W& 5-4, & 5-5, & 5-6, K 5-7 s
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ST FitHAS RICHU R BLAR S8 (0 e v 5 Sl

EHFTTS SCAF SRR, %

SRR b e

AT AT

5-4  FITS k&R ¥ [0 S B0 12 5-5 HIBEETEFERN KR SRIE

YEOXFITS SO PEEXFITS S04

BEFITS AL BE SO e RS

| |
| ! , ]

RIS ST R4S e CAT U HR WA ST R e B o R
Fotit e WL P X TS
| | | |

S E—— "
WEILE " ML B s gep e ¢
S mamﬁﬁ%ﬁm%
7 & T Kl
ﬁﬁﬁiﬁ;\ﬁ‘iwbé&ﬁ ﬁuﬂﬁfﬁﬂ*’ SiEr
l DIv(E/ NS
i [ 25
l R[] 2
K 5-6  FITS SCAFVARY F) T ke K 5-7  FITS ST & RS n) S i FE

KL G EEAEH] 7A@ AR Z R A T RERLER, 2l FITS Sk
PN FITS ol 5 R AU . Jods AN B I O R g Ak
BOZAR, o EADEA SR BRI o
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ST FitHAS RICHU R BLAR S8 (0 e v 5 Sl

5.3.2 1£4IR T
(1) TTHERBREH N

FITS Sk BT~ ik A5 BT LA R 2R LI<K, V, C> I = cdl i a5ty &
R, HH KRR, V RR(E, CRRAR. KUk FITS Sl thmh ] AR R
H—Ee=Tu S, BI{<K,V, C>}.
PR B S5k, ol LRS- S E B — B, A
FITS SCA Sk Bl i S oA s P v 1 — 4 i, B
o U <> F¥EFEIdR
o HUliAREM: <> FB
—n] DAAE— Rk R, SIS (] — A ok | [l — AR ) FITS ST, i1 SDSS
(1) DR4 WIJCHEHE, IXFE S SCPF Sk S M R ARARIT o8kt B R {6 vk
SR EEAR RO, 2 TR
SRR A0 R, K e R S B i
o CHHN <> FRA
o IUH <-> FBHUH
o VIR <> FRIMULH
© OB A]RIE 1 WS

FITS #3Ut Sk MA M I 24058 LURC Ao, —iedts,  ml DARAT Sl g — A0
MR I 8 715, HEERZSHAT RN 74T R B0 RDE SCH A o n] LUK OB L4
VR TCEHE R I 7 BEA AR, XFE IR 21 S A TCEHR (0 TR AR H . 7R
RO D RE b, T T TR G A P e I ) DR B A D0 R A% B B, B S i
“DEC” 7t MySQL " MR 7, Anfih v Bias, EEAH MySQL (155
SRS G SRR S BUaT AR AT ], VAR A s <
KR B AR OR R “"DEC™” SRMIEIXAN R FBL.

*

FITS %L € 7 8A. W7 nidl M. PATAESRA,  Rim AN ) R e I
PSCF i BER M ROR R, WIS FITS MUy e SCH 200 BRI 2 5E X
P SR RSN AR, I HRE T AN [ RO e v AN R] A e R )

MR OB R 1T BUE SO AT H R (e MySQL. H ) “varchar 7
“text” 25), Al AR K o B L e S DR R RSP R I RS BR T
FITS SCPF A4 28 i SCBE i] (AL LSO rh b T A B | 5 2 o, HoAd 2R
BJOREF ISR, iy HLAE IR Bt BOE R (75 SRR S ] B 75 LUsUR IR X
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TR, ANSSIE R FE AR o AT 05 R S R AR TO B A2 — AN mT DLORIE A R
RS RN PR SR S, F AN R B8 P2, IR O s A T e a2 P A 028 1Y
ZRIE O R A, e MySQL Hr, AT SR IALSS “varchar”, “text”
45, T MySQL XJF varchar 2B K A RISk, ki Bk H
T text AU, HARER e 1) AN TR

& FRULAC

ESCAF R O A 5 B0 3R () S5 R AN T FC I 5 2 SR OB 3R 0 > i - BERAE
SRS R I, T B B A T SR S S8 1) B A TG B R
AHNTFBE, WX ZALSRANRERC T NEAE A, X v] DLd 1 — 20 Mg oo ol &
(R4 R B P — AN IS e R 2 G PR TN, DUAR 52 FITS
TCEHRE I H .

& ERALH

FITS &2 R 3G MEAE R fe v B FT 0 oG8, 1y LR R 2 2
B PR HILES, B R R A I R R R R A e
FEB UL, g A T DGR ] — A T DUBEAT H AR A S A R — SO
Til, ANFEEFR G s S B e SRS BN SRR R N 25 Eitur, AR
JURP 2 H B v R

a) AnvfESL:

BRAERSER 0k 0 B 5-8 s, 1 8 NP2 R HA AL E, 55 9 41l s%
T, 5810 B EHS, S ARG R R Y AR R, DRI BRI Y AR
AT Z T4

SEY = 'best ! / best= latest reduction, target= the 1
COMMENT = 'Target is useful to see why we did what we did'

COMMENT = 'Best is often a hetter wiew of the u:uh']ect'l

PLATE = Z66 / spectroscopic plate

K] 5-8 FITS kil itbmf 283 %

b) A%

LI A B R A% X ] 5-9 R 5-10 fros. Ay 8 A A A
“COMMENT” &0y, MM, WS8R AN g, Aimies
it Bl FH LG SRRk o (H2 AR 2B A8 B H R AN S, — SR N A 9 7]
THaf, S 11 FFF R .
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EXTEND = T / FIT:3 dataset may contain extensions

COMMENT FITS (Flexible Image Transport Svstem) format defirned in Astronomy and
COMMENT Astrophysics Supplement Series wdd/p363, v44/p371, w73/p359, wIi3/p36h.
COMMENT Contact the NASA 3cience Office of 3tandards and Technology for the
COMMENT FIT3 Definition document #100 and other FITS information.

K 5-9 FITS Sk p 254 e e (—)

—————— ————— g ————— e e

DATE = '2001-05-22T15:54:31' / Date FITS file was generated
IRAF-TLM= '10:54:22 (22/05/2001)' / Time of last modification
COMMENT M&7, 40 sec, filter B, 22:20:190T, 29/12/2000
DATE-0B%= 'Z2000-12-29!

K 5-10 FITS Sk 25 # By e ()

C) EMEELE

WA RIERANE 5-11 o, X —2RAERT 8 SR RCH AR A L, (H
e 8 I G —ATEEL AT N, — X B A s B o A ST R
Hoy “w A RER,

LXTRELSYM= 'NO ! J Asymmetrical profile in extraction
LAXTRCHNTR= 0.9 / Center line of extracted spectrum
LFLITLAVE = Le.6 / Average £lux [(Flls)
COMMENT *
COMMENT + THE IUE WICAR HEADEE
COMMENT *
COMMENT IUE-¥ICAE HEADER STALRT
805 895 758 768 1 1 011125637 +101 2k S
11057% I*IUESOC * * * G0 " LR * 2 C
LWP 25537, NGC 4151, 11 MINUTE ExPO, LO DISP, LG APER 3 C
EFRORS AT OFFSET ATAR: EX,EY = (0,10} 4 C
5 C
6 C
OBSERVER: CRENSHAT, ID: AGORM, 31 MAYT 1993, DAY 151 N
g C
a9 C
931510935358* 10 * 218 *0PSZPR1G*093619 SCAN PEADLO 55 1 G3 47 * 10 C
053556 CAMINIT *#093637 X 53 ¥ 71 G1 97 HT 106 af ki R
063601 25636 15712 47775 1181 *093610 Az e
070527 3/C MANEUVERING *O93636 nE s e

K 5-11  FITS Skl s A 3 A R

d) R

R T RRAT R “ OSBRI 6 e T R I U MR R B4, i L
WEL /7 TR BERE, (ERZEADEA X A BARE AT B0, XA R
e T AT — AT RIS B Bm] , DRI TSR AR — B I — 2 S ] 14 33
W], ASCHREIX - SRIFO “RIEANERE”, Wl 5-12 Fos.
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4 APERETURE FOSITION
FA ALPER1= 0.13EZ635730152Z6E+03 / right ascension of the aperture (deq)
DECAPER1= 0.39405538837258E+02 / declination of the aperture [dedg)

/ EXPOSURE INFORMATION

EQUINON = 'J2000 ' S emquinox of the celestial coordinate system
STUNANGLE= 0.1225114E+03 / angle between sun and ¥1 axis (dedq)

MOONANGL= 0.1191039E+03 ¢ angle between moon and V1 axis (deqg)

SUN_ALT = 0.4515910E+02 ¢ altitude of the sun abowe Earth's limb [(dedg)
FGSLOCE = 'COARSE ' 4 commanded FGS lock (FINE,COARSE,GYROS ,UNENOUN)

K 5-12  FITS Sk Rk 7R3 B

YT IR R Y A A R — S B R, RSB S S 1R
FAE SO AR, DRI D6 R AT T Al S SR A S e s (1) — 35 9

X RVE RS B kA 15 “COMMENT” #1 “HISTORY” 2%, X T4 H
TAFNRI GBI RE, 77 2R 0o HoAe — AN Q] , X B2 “MISC”,

MAERATIX SRR B IE R, 7 DAER ER 2R BT 1, IR
BefE B E R, TEZATARERRTERE . N5 AR XA R SCA, 7EIBFIX Fh
VERRAUN, X A —ANSCEiR Cin “HISTORY ™) 4% R eI I7E S0 R B 2% 5 vk
FP, B IL &ATE BIER R, &7 2 M LA RIZERAT T LS Sk B T, 2%
TR RS T () GBI 5 F PHE H — BB N2, I HAORRE T LA b )36
17 B A, YRR RSO IR B, X ARE Y. 78 MySQL £#s
Farr, R “text” whn] DAORAFR I ZE 3 A T X AR IR oXUAE L, R R 2R 2 (1) G B
T “text” JSAY ] LS OGRS Py 25 A% 31 S 38 0R AT

& [HnfEE

FITS SCOFIE Sk Hh 1K) o Kot WA 20K e 1K) 7 BUE 3075 Zn b — 225
o ko DR Ml 2 v ) — SRR AN AT BB AL %, BTN B — 21 BA e — 0
KRBTSRI E

BEAh, D5 TATRR IR A0 3%, T LORE S0 S ot B SR IR AR AR B g
JUEEEA R AR H TR S s S O, BRI 1T M A R
SO FEA T REME— bR UL Eedls SO, (HU i R SCEE AT BRSO ™ 4% (19 23
FJANARE R, A A BB 2 A (R SO H S5 4l A8 Bl IR B s AR B K SCPF )oK
P RBEER, JFH @R EEg & T PEbs RS Zh g, DIk
LICRE SO (Vs A5 S D U & b IR BRI 6L 5 B 26 18 B SO0 B IR AE )
BAPRE I B T LIRR BN A3 1K, 105t SO 18] 1) Sk G5 A0 A2 A [
SEIR], S GRAT SO (KO AHS EA2 s B HAT DS o P I TR 4% 7 3R IR
MIZhAE, s TS IR T EAAENALS, ATk T2 MRJZ A0

AT A BEE SCXHFE—A “FITS Bt Hax” (WA, RIPTAIXLE FITS HidlaSC
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PERIRR H . R E0E A FITS SCHRM SR AR, K SOAF B AR B A2 A0
“FITS £ R H & 7 AR AT PRI AT o SO ARG R4 L 4ax) 42 L FITS
IR HRIX =5, HFHERAAAL TP #HEd 5—A. ak¥s “FITS ¥
R H " BB LRAE T B0 E S AR A 5T, whn] LS 2 Fr ol R i et —ike,
H A NE s R0 S5 0 A B SEBR A BESCAF I Thie . AE FitHAS [ 437 SEEL T =,
T TCHHE R AR I B A I AE BB, R — N/ M8, Rk 4
(R, ] LU AN [R5 d- AT 7

(2) XHBRRATIER

FEHAT FITS SCORTEER AR SR, SV R S S b i T AUk
BT TN — A3 (R 38 350 757 L 1 S s 14 A
AR R ISR S A T LA T2 (A

556 LSRR 2 SOMAE ) java T I 58— R S R BRI II2E 5-3 T 7%

% 5-3 SRR UE 8 R IR 7 1

FIE Bt B

(1) R TAF

\d — A7 [0-9]

\D — A AEEC [0-9]

\s TR [\Wn\X0B\r]

\S —ANEF R [N

\w — AN TR I P AF [a-zA-Z_0-9]
\W — AR AT [Mw]

X? X, —IREER

X* X, FEZIK

X+ X, —mZRK

X{n} X, WL n ik

X{n,} X, &/bnik

X{n,m} X, n k& mix

XY X BB Y

XY X 5 Y

(X) X, $5 B v 24— AN
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5.4 FitHAS & LI

5.4.1 G454
& 0B Z
fitsfile f0: FITS U AL FE
dbsupport f: £ AR S RF

exception fil:  H & X [—L8 R

util B BLSTACE OIS . R 4 i 46 55 00 v

& AP gtz

ui f: FEZJE wizard Al config AN S .

wizard £: B 4 DN TAER S, 2002 FITS kiAW S Xl
PN T 230 e N ) S B O Y ) S

config f3: P & XIS

5.4.2 B2 R mEBEISLI

RG] java [1) swilJFace BORSCILEIEAL S 1T, AR EIRALI R T 3271
DO NI 45 N S ol S O NI B S R U

& il

I PA B AR AT DAL ple— AR A 1 A F 1 A
final Display display = Display.getDefault();
final Shell shell = new Shell();
shell.setSize(644, 463);
shell.setText("title1”);
shell.layout();
shell.open();

DR
while (Ishell.isDisposed()) {
if (display.readAndDispatch())
display.sleep();
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\ SR

T8 I 4k 7% org.eclipse.jface.wizard. Wizard 73 £ MyWizard 2, ] DL il ] 1) /i
e JEIR, BLAIR) P R T AT I ERAESE . RGEI 4 A ) PRI 26K
MyWizard2, i ¥ & AN A 1 n) 3 SR, e B I DIRE .

L JRCTES il

Wit 4% 74 org.eclipse.jface.wizard.WizardPage 733] MyWizardPage 25, {4 it
HA H O id 5, AT R LA (7] P B sl ) iR D
gk7K H MyWizardPage [1—N728 ()3 00) 186, R4S ) 3 00 m] oA AS[E] T
UM JR S PSR TORAAAE A R IE A o Sl 24 1) 3 UM 45 5 )

BT ER S,
& FARSE R

¥ 41l W] LA A org.eclipse.swt.widgets.Button %5 1 . 32 8 n] LU A
org.eclipse.swt.widgets.Menu 1 org.eclipse.swt.widgets.Menultem #44-.

5.4.3 FERIALIE

AAERG AT MR, W ZAEPAT SO e Ak R, RES A
DRAR P AN 2 DR A 38 21 TE T2 A0 B ) SO B 243 A ORGSR i e v 7 o 2] LA
I Java ()57 H AR BNLEIIF 45 & € Il 553 3R 5 L .

& RN

FITS SCAFoodidls AR AR B R At IR e, E A DU J UM O

> SCHUIR 1O ERAE IS

> ORI A SRR A R R I B N e R AN — 3, R S AN B

FA S e oA R T B I

< CMETE S NIC R CAE H bR R AEAE

> SRR T “FITSERRER” T

<> B PEER R S A 2% SQLEXception

i, S ELE AMACSK OARAE T HARERR, HSBEE IR, X,
T AR P P Ik 1) A B R AR SR () SRS EA T A NI AR B Bk L BB, mlETE AR
KT, WIHEIE 58 oAb B R AT DA A X IR D sl A >4 T
LI FN T XA o 1 HARK 2 How W 2 A S R e B s A e A
E e 2T A R T BN R, X8 S o S B AR I e W, BT DANAE IE
B J g 5o LA T SR I A — s O A, T AN 7 A s ) e R R T
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& AL

FEXF FITS SCA e dafte AR N IR AR T, AR T38RI E, 8
JZ 1) N AT BRSO I G AT AL B IR S R LR, 2 — AN
PR BRI RE R B T 5%, AER IR nI A~ A ), FEFPIFBeATIR
M AERERS N — A SCAFHEAT AL B o SCPF3 AT TR SRR AN 18] 5-13 Fros

PR e

Y

AT A Ab F
loprats

T

RIS
el P A

|

[EEAE/TLET PN
TUEA

SR AN

JCHHE ISQLIE
FFEHUT

y

K] 5-13 S A BT RE

_46_



A FitHAS RSCE s R H R Se i we v 5 s

5.5 iIB1THR

Z G0 SCFF linux A windows V-6, F72E jrel.d M DL ERRAHSZFE.
R )E, & BIWE 5-14 Frosf St .

FItHAS

File Option About

Header Viewer

Single Archiving

Batch Archiving

Database Browser

Welcome to FITS
Header Archiving
System (FitHAS)

5-14 FitHAS 3= i

LEVIYE FITS Sk S, FITS L= & SR & 5-15 Fix.

view header

1 @ header part of the file

[*]

column value
C_OBS xE2
TIMESYS TAI
SOFTBIAS 1000
FCALI_ID MNone
ORIGIN sDss

SCDSTTHR 30
COLEBIN 1
IPARATE 00000
SCDSTTHL 0

(4]

Ii1 [

K 5-15 W55 FITS SOk A B St
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FERS A SCAFREATSE B ARSI N SRR, n] LAAE [7) S S B3 2 A SRkl —
ANSAEA S W 5-16 Pron. e RISCPE H SR P 1 SCIE RIS ERE s

U AN e R I

select file

@ select files you want to view

select file{s)

@ files |

| | browse...

() directory

Cancel

K 5-16 JEHSCIERI T

Wil 5-17 Pow, AESRATHERSCIFARE 1 b, SR VE T BRSP4 AR
VLR uE S, A7 A DU S B ARIA 3, T iR R 5 i s AL ik

X, IF Hay DR B8R S 58 FITS SO & TR 45 1) FITS SCF, ) F—5ik

(1096 v A VL C 24 A AR K SCPE A BT e s A IR R AT

file name filter

filename pattern

| @ Input file name pattern, only those who match the pattern can be archived

| [ALLFITs EXTE] -

add to pattern

insert characters

see rules...

add character [customize literal text E] 1

minimum am

maximum a1 [*] [ unlimited
T T
K 5-17  BEE SCIE A4 R SRR ) 7 i
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I FitHAS RSCHHE IR PR S v 5 5L

FERCHE R BE TR, P RTBON R R R £ — > A Rocle &, ool
By DR Sl $e 0 SCrpr dt— A octia R, ik 5-18 .

Database Configuration

@ Please input the target table name or select one

-Database

Database Type |MySQL :

Server |[localhost |

Usemame [oot |
Password o

Database |[fithas Test Connection

rimport into table

(@) Select existing tabli =

() Create new table | |

Cancel

Kl 5-18  Hudla % B B I St

FESRAT VARG AT 1, 5 2 BN R I e Bt S R AR BE S, Gl 5-19
PoR.

archive setting

strategy towards duplication

() Clear the table and archive
@) Skip the duplicate file(s)

() Update the duplicate file(s)

RN et

K] 5-19 kG T HER I S 1 SR W E S
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JUEHE AR SE UR , REUR BRI ST R IR E R, AT R

SCFECH . SCPRER AR, BRI N EE,  iE 5-20 Bos.

Archive result

Archive process finished.

Detail:

Please click "Finish" to exit the wizard.

i:a-::-:a-:s—The files imported successfully are:
/home/ann/share/data/samples/GZIP/fpC-005853-r1-0589 fit.gz
!r(hcmefannfsharefdatafsamplesffpc—l}[]5853—r1—[]589.fit
/home/ann/share/data/samples/fpC-002738-g1-0259 fit
/homefann/share/data/samples/GZIP/fpC-005853-r1-0227 fit.gz

[==>=>=The files imported failed are:

[/home/ann/share/data/samples/fpC-005853-r1-0227 fit
--Exception: 1062:Duplicate key or integrity constraint violation

message from server: "Duplicate entry '/samples/fpC-005853-

[+

(1]

[ Finish

Cancel

| |

K] 5-20 AJESER I

A a] DUR R e los 30 i ¢ S8 I EER, aild 5-21 Fror.

Table:sdss
|_§F|r5t pageg |Pre\.riou5 page| [Next pagel |Last page] bage 4722
record_|d | path SCI_SN XCHI2 DUSTD TAIHMS DUSTC FBADPIX
1 /SDSS/spec 0.0000000C 125351855141 45199176721 041011213 188E9.672246 0.0105356
2 /SDSS/spec 0.0000000C 125351855141 451991767021 0401213 188E9.6T2246 0.0105356
3 /SDSS/spec 0.0000000C 125351855141 451991767621 040213 188E9.6T2246 0.0105356
4 /SDSS/spec 0.0000000C 125351855141 451501767621 040213 1885672246 0.0105356
|5 /SDSS/spec 0.0000000C 125351855141 45190176721 040213 188E9.672246 0.0105356
|6 /SDSS/spec 0.0000000C 125351855141 45159176721 040213 1885672246 0.0105356
|7 /SDSS/spec 0.0000000C 125351855141 40199176721 0401213 188ED.6TZ246 0.0105356
g /SDSS/spec 0.0000000C 125351855141 451591767621 0401213 188E5.672246 0.0105356
g /SDSS/spec 0.0000000C 125351855141 45199176721 041011213 188E9.672246 0.0105356
n /SDSS/spec 0.0000000C 125351855141 451991767021 0401213 188E9.6T2246 0.0105356
n /SDSS/spec 0.0000000C 125351855141 451991767621 040213 188E9.6T2246 0.0105356
| 12 /SDSS/spec 0.0000000C 125351855141 451501767621 040213 1885672246 0.0105356
| 15 /SDSS/spec 0.0000000C 125351855141 45190176721 040213 188E9.672246 0.0105356
| ER

[»]

(4]

[ OK

Cancel

I

Bl 5-21 Kol e e St
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6.1 TIERL

AT B M T 0 K LR T AR BOR, IR Hh Bl R DR S 65 0 AL
PEAERE IR, R — P OIS AT (A8 T

A A0 R SCHHE Ul 10 7 SRR, AR SCR I8 I Hetls P2 DR A7 R SCEEE SCAFI
JUHE, A R TR s SO B R R, I SR R 1 T ST AT
PERA 2 o A SRR ERE— D3R I T — BB SCE IS N RS I 70 /=
A

RSO 1 R SCHUIE R A7f R = 8007 I W R B Sl b, Bevh R sl T
—% FITS U e HdE HRY A BE R 48 FitHAS,  LUE ¥R China-VO JIT Il ¥ A
B ARG A 2 AL, AR SRR IR PR T R RIOR

6.2 RE

HETH FitHAS RGUAREVT A SO, A2 N — 2B CAET, al DU ftp
g, AERERPRENS Uy [ At S0 o IF Ht— 2B ek A B R SO R S0 F
Mt AT ELECRS AT 453 B 1) FITS SOk B IR JELAE 9 2% A% A LAAT R0/ xt i) 45
EANEATR

BB 5e3% FITS SCPF el 208 e (W, 7 ge— (bt DAL
IUAT (149 . FH RS T A R i 55 #8 n ARG 3t S35 it A7 OB (1, Wiy 25 4
A AR BRI E &

L FitHAS (1 AT 77 sURIRRCAS , - AT R] A SEAT ROH0Rs 2R G4l 21 RE UK
MR MRS 2. G S A PEIASE 5, SO RO B B 3k H
Y
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