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ABSTRACT

In this paper, we designed file system in order to utilize data analysis by using correlation result from Daejeon
correlator including related software development. Correlation results are consisted of visibility component
(amplitude and phase) of radio source, but for data analysis of correlation result, various information such as
weather, radio telescope position, observation time, radio source position, source type, and receiver noise
temperature are needed. In this paper, we designed file system as a directory-structure for making use of these
informations at Linux system for analyzing data and developed software to make file system. To verify the
effectiveness of designed file system and developed software, file system generation experiment is conducted, and
then astronomers accepted that there is no severe problem for scientific analysis using designed file system.

Keywords : Daejeon Correlator, CODA File System, CODA generator
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Fig. 1. Configuration of Daejeon correlator

NAGdE7e] daddes 19 1o vEbd A 2ol 4
Mol 10GhbE &#HEE S 7] 242 (Archive system) Alo] &
TCP/IP &2lo® TCP dely @F2ow 7534 A%
Ho. TCP dlolH = IP 3d(Header), TCP 3l (Header),
TCP Payload DataZ4 Z#%w, TCP #A g F+4& %
Iol Yet it

X 1. TCP 979 +4
Table 1. Configuration of TCP packet

TCP Packet +4 Size
IP Header 20 byte
TCP Header 20 byte

HEADER Packeto| &2 48 byte

TCP Payload Dat
10ad Pa 1 43t Packeto] HS 1036 byte
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HEADER H& HEADER PKT HEADER Packet
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(Auto-Corr.) : 1S acke
AbAE AUTO PKT#16
AbAE CROSS PKT#1
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Table 3. Detail configuration of HEADER packet

b
o2 L2
IS Byte 18 37|
HEADMARK 4 | "HEAD"(String)
Total Segnum 4 | 0x00000000 ~ OXFFFFFFFF
Segnum 4 | a0
Correlation Block# 1 | 1~32)
Array Mode 1 | 0:16 / 1:8+8 / 2:12+4
FFT length 2 | 8~256(x1024-points)
binnin start
inning "4 | —ox3FFFR256k-1) 48byte
channel
L 0~255(Setting value-1),
b factor[16 16
inning factor[16] (8-bits) x 16
Serial number of streams.
Stream No. 4
(0~63)
IP length 4 | 256~02400(x0.1ms)
IP count 4 | O~OxFFFFFFFF
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Table 4. Detail configuration of Auto correlation packet

Name Byte e HMAA7|
Segnum 4 1~16
X in 1 Station# in Correlation
Block (0~15)
Y in 1 Station# in Correlation
Block (0~15)
Stream 1 Serial No. of streams.
No. (0~63) 1036byte
. 0: Auto / 2: Cross-Real
Data Kind ! /  3: Cross-Imag
Valid 4 The number of valid
segments segments
Result 32-bits x 256-ch, offset
Data[256] 1024 binary
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Table. 5. Detail configuration of cross correlation packet

Name Byte LHEg R =X
Segnum 4 17~256
X in 1 Station# in Correlation
Block (0~15)
Y in 1 Station# in  Correlation
Block (0~15)
Stream 1 Serial No. of streams.
No. (0~63) 1036byte
Data 1 0: Auto / 2: Cross-Real /
Kind 3: Cross-Imag
Valid 4 The number of valid
segments segments
Result 32-bits x 256-ch, offset
Data[256] 1024 binary
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Sequence No = 18, Cross #2
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No = 19, Cross #3
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Sequence No = 256, Cross #240
(1036-Bytes)
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Fig. 2. Transmission sequence of correlation result(This
figure shows lcorrelation block in 32 correlation block)
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Table 6. Data structure of FITS-IDI

Primary Header

UV_DATA Table Header
UV_DATA Table
ARRAY_GEOMETRY Table Header
ARRAY_GEOMETRY

ANTENNA Table Header
ANTENNA Table

FREQUENCY Table Header
FREQUENCY Table

SOURCE Table Header
SOURCE Table
INTERFEROMETER Table Header
INTERFEROMETER Table
SYSTEM_TEMPERATURE Table Header
SYSTEM_TEMPERATURE Table
GAIN_CURVE Table Header
GAIN_CURVE Table
PHASE_CAL Table Header
PHASE_CAL Table

FLAG Table Header

FLAG Table

WEATHER Table Header
WEATHER Table

BASELINE Table Header
BASELINE Table

BANDPASS Table Header
BANDPASS Table
CALIBRATION Table Header
CALIBRATION Table
MODEL_COMPS Table Header
MODEL_COMPS Table
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Table 7. Explanation of the designed CODA F/S

file type file name type
the directory with the name of the the observation
observation code code
observation header HEADDER AT
the dirfactory for the observation log 0BS_LOG
of stations
observation log ANT .k VB
the directories for baseline CORRIi
baseline header HEADDER AT
baseline history HISTORY AT
baseline calibration data BLCAL.v VB
the directories for sub—streams SSj
substream header HEADDER.v AT
substream history HISTORY AT
substream-IF correspondence info SS.IF.v AT
correlation data (visibility) DATAv BB
flag and uvw data FLAG.v BB
the directory for calibration data CALIB
gain calibration data GCALk.v VB
fringe calibration data FCALk.v VB
band path calibration data BCAL kv VB
P-cal calibration data PCALk.v VB
phase caltraon, o (pekine 28| pooLiy | ve
the directory for interferometer IF_ MODEL
model
interferometer model ANT k VB
the directory for receiver history RX_HIST
receiver history ANT .k AT
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Fig. 7. Operating order of CODAGenerate.bin program
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Fig. 9. Executive screen of CODA generation software
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CORR.
CORR.
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IF MDDEL
OBS_LOG
20130502/r11027b A-LL-22/C00A% cd CORR.1

R

CORR. CORR .27
Loper@kvn— :Dda]/CDDQNFS/r‘iiOZ?h
[oper@kyvn—codal /CODANF S/ r11027h_20130502/r11027b-A-LL-—22/CO0A/CORR .4%
HISTORY SS 10 B88.42 8B8:14 B55.16 88. 3 855.5 SS 7 58.9
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85.1 11 85.13 S5.15 55.6
[operBkyn— :Dda]/[DDﬂNFS/r‘iiOZ?h 20130502/ +11027b— f—‘! (TS ZZ/EEIDQ/EEIRR 1% cd S5.1

LoperBkyn—codal /CODANFS/ r11027h_20130502/r11027h—A-LL-22/CO0A/CORR .1/55.1% 1s
FLAG.1 HEADDER.1 HISTORY

[Dper@kvr\ codal /CODANF S/ r11027b_ 20130502/ r11027b—A-LL-22/C00A/CORR .1/55 . 1% W
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Fig. 10. Generated CODA file system
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CODAL > HITLDL: Task FITLD (release of 31DEC11) begins

CODAL > FITLDL: Create 027b267tst .UVDATA. 1 (UV) ondisk 1 cno 140
CODAL > HITLDL: Sky frequencies (MHz) before re-ordering occurs:

CODAL > HITLDL: Incoming FREQID # 1

CODAL > HITLDL: 2222606 2200206 22034.06 22066.06

CODAL > HITLDL: 2209806 2213006 22162.06 22194.06

CODAL > HITLDL: 2222606 2229006 22290.06 22322.06

CODAL > HITLDL: 2235406 2238606 2241806 22450.06

CODAL > HITLDL: CL table interval set at 005 minutes

CODA1 > FITLDL: Current file has 1960 visibilities

CODA1 > FITLDI: File ref. freq: 2200206 MHz

CODA1 > FITLDIL: Found 3(454.3 at  0/04:2001 src # 2

CODAL > FITLDL: foid # 1

CODAL > HITLDL: UV table spanned time:  0/04:20:01 - O/%4:21:54

CODAL > FITLDL: 1960 vis. written

CODAL > FITLDL:
CODA1 > FITLDL: Subarray or data out of order condition found.
CODA1 > FITLDL: NX/CL tables deleted.

CODA1 > FITLDL: Use USUBA to set up subarrays.

CODAL > FITLDL: Rerun INDXR using CPARM(3) and (4)

CODAL > FATLDL:

CODAL > FITLDL: Image=MULTT  (UV) Filename=027b267tst .UVDATA 1
CODAL > FITLDI: Telescope=KVN Receiver=VLBA

CODAL > FITLDI: Observer=r11027b User #= 51

CODA1 > FITLDL: Observ. date=28-JAN-2011 Map date=28-MAY-2013
CODAL > FITLDI: # visibilities 1960 Sort order TB

CODA1 > FTLDL: Rand axes: UU-L-SIN° W-L-SIN WW-L-SIN  TIME1  BASELINE
CODAL > FITLDL: SOURCE FREQSEL INTTIM CORR-ID

CODAL > FITLDL:
CODA1 > FITLDL: Type  Pixels Coord value  at Pixel Coord incr  Rotat
CODAL > FITLD1: COMPLEX 3 1.0000000E+00 100 1.0000000E+00  0.00
CODAL > FITLDL: STOKES 1.00 -1.0000000E+00  0.00
CODAL > HITLDL: FREQ 100 2.5000000E-01  0.00
CODAL > HITLDL: IF 100 1.0000000E+00  0.00

1 -2.0000000E+00
128 22002062E+10
16 1.0000000E-+00

CODAL > FITLDL: RA 1 00 00 00.000 100 0000000  0.00
CODAL > HITLDL: DEC 1 00 00 00.000 100 0.000000  0.00
CODAL > HILDL:

CODAL > HILDIL: Coordinate equinox 2000.00

CODAL > HITLDL: Maximum version number of extension files of type Hlis 1
CODAL > HITLDL: Maximum version number of extension files of type AT is 1
CODAL > HITLDL: Maximum version number of extension files of type WX is
CODAL > HITLDL: Maximum version number of extension files of type CT is
CODAL > HITLDL: Maximum version number of extension files of type FQ is
CODAL > HITLDL: Maximum version number of extension files of type AN is
CODAL > HITLDL: Maximum version number of extension files of type SU is 1
CODA1 > FITLDL: Maximum version number of extension files of type TY is 1
CODA1 > FITLDYL: Appears to have ended successfully

CODAL > HITLDL codal 31DECI1 TST: Cpu= 08 Real= 1 I0= 51
codal LISTR(31DEC11) 51 28-MAY-2013 17:4823  Page 1

719 11. R11027B scan267# 9] CFSE4-E A4 e
FITS 28 AIPSel|A =13 g
Fig. 11. Loading status at AIPS for FITS file
generated from CFS of R11027B scan267
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Fig. 12. Spectrum and phase of 3C454.3 read FITS file at
AIPS generated from CFS according to R11027B scan267
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