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Replace and Upgrade
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BAFE (2012)

First Step (Digital backend replace, 2+2 Gbps)
DR2K. Mitaka-FX correlator replace

\

— Project
— Disk Recording: 1 Gbps(VERA-DFU) . 2Gbps X 2ch (A, B, Dual pol), OCTAVE+
— Correlator :1 Gbps. 5 station, FFT=64-128K (Real time processing)
Second Step (>8Gbps) B
Broad band
— Demonstration. feasibility chek (1 beam 4-8 Gbps recording) R

VERA (Hirota kakenhi approved ) , NRO45m (imai submitted) . KVN (under discussion)

T EBIRES
— IF Switch, A/D, New-BBC

— > 8 Gbps (2beam. Dual pol. Multi-band, broad band feed)

— Soft Correlator upgrade, integration (Dual pol, Hybrid processing)




OCTAVIA, OCTADISK

e OCTAVIA(Octave-VSI-Adapter)
( VSI-H$ 10GbE Converter)

e OCTADISK (Octave-disk-drive)

Four VSI 1/0 ports (1 or 2 Gbps)

One 10 GbE 1/0 port (VDIF Format)
VBR Function for the traffic jam
Compatible with RVDB-DIO (for KJJVC)

One 10 GbE I/0 port (VDIF Format)
Observing mode

® Recording and Playing at a rate of 2 Gbps
simultaneously

® Recording at a rate of 4.5 Gbps

® Playing at a rate of 4.5 Gbps
12 hard disk drive per 1 module
24 hours recording@2Gbps (using 2 Tbyte HD*12)
Compatible with RVDB-DDB (for KJJVC)




New terminal for ultra wide band at VERA

DIR1000
PCD DIR2000
ODS > ODR 4 Gbps (Giga bit recorder)
1 Gbps | Z
(0C48) >{ (0C48) DFU |==2— VSII/F | 2
4 Gbps 0.032-1Gbps VESPA
VMAT (Software spectrometer)
A beam(512MHz 4Gbps' | 1Gbps or 32Mbps X 2 (Maser)
ADS1000 | BBC L. | —>
o2 - fbs3000+ =22 OCTAVIA V3l
ADS1000 (1GspsX4ch A/D)
B beam(512MHz) OCTAD 10GbE
2 GbpSX4Ch (4 or 8 Gsps A/D)
ADS3000+ ______g OCTAVIA 10GbE 4 Gbps OCTADISK #1 New system
(1GspsX4ch A/D) =--ZZZ
p " VSI<>10GbE 4 Gbps Hub OCTADISK #2 oo
OCTAD
(4 or 8 Gsps A/D) Sor 16 Gbps 4-8 Gbps PC (for DSP Recordlng)
FA—IF )L CECER R BTG EAIE—F (BRTE)
1, ZTHVERA DFUZF L\ -1GbpsD&EE—F
Upper Cabin Observing room 2. 2 Gbps(512MHz)+2 Gbps(512M+Hz) . FEFEE—F
3. 2 Gbps(512MHz)+64-512Mbps(16MHz-128MHz
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2010/6,7 OCTADISK1& +OCTAVIA. AREC{ESE T (4Gbps)
2010/8 OCTAVIA, OCTADISK#IHA/\5 (FPGA, 77— L)EIE
2010/9- S =24 #HE& (4 Gbps)

(MEBEZ & . Hii5R. /\JIBIE Ver 2.0=Ver 2.08)
2011/1 OCTADISK: AYA —IT5—r 57 JUEIE>REFHELETHEIC
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2011/06~ VFS®¥tIE%Et. l{E. 202 FEEAFE
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2011/7 OCTADISK: 77/ ERRE—FIS5—%%k (/\RUOV I BHE)
2011/10-11 #8BIEOCTAVIARE. iib EIT@ A%k, RiE
2011/11~ 1 GbpshEaEET M E%%ER Al (DR2KED G FEER) | 8T —2EF (—EB)
2011/11 OCTADISKZ1)—X ;5T JUEIE (telnetD RS54 713—[Z/3%)
2012/04~ 4 EEETM 5 E% & A B LA (1- 4GbpsiE A)
2012/05 OCTADISK: 35 L (F#l4a5E T
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Software Correlator system at Mitaka

SoftCos

(Linux)

Pre correlation soft

- new-mode selection
- apriori cal

FXLOG

CODA FITSGEN
(Linux) =] (IBM-AIX)

/

DIR2K
OCTADISK

K5VSI(PC)
Data buffer
Soft Correlator
(GICO3-Linux)
 Recording

- Operation

- Fringe Search

N,

VEDA AIPS

||

New-FITSGEN
(Linux)

VERAREE R & NIEY JhERemaked 5FE T/ \—FHEZSIZ L HFIE
MEBR S YIMERESEY AT LD R ETHAARE. Linux £ TENME



New-mode (¥i:5E)

Speed |IF numbers |Bandwidth (MHz) Sampler., DSP

1 Gbps |1 256 VLBI1 (DF)

2 Gbps |1, 2 512, 256 VSOP2, ADS1000
OCTAVE

4 Gbps |1,2,4 1024, 512, 256 ADS1000, ADS3000+

8 Gbps |1, 2,4 2048, 1024, 512 ADS3000+. PANDA

16 Gbs |1,2,4,8 4096, 2048, 1024, 512 ADS3000+, PANDA

32 Gbps |1, 2, 4, 8, 16 8192,4096,2048,1024, 512 | ADS3000+, PANDA

64 Gbps (1,2, 4, 8, 16,32 |8192,4096,2048,1024, 512 | ADS3000+, PANDA

e Quantization: 1, 2 bit (B AT L)

e FFT point  : 4M/1 IF «—(16k)

« Stations :128 « (5 stations)

e Polarization : Full Stokes<— (none)

e Hybrid Correlation(512MHz x 256 , 128 MHz) for JVN, VSOP2



K5-VSI (GICO3) system by NICT

VERAV AT LR

PC-VLBI
Disk-Array

PC-VLBI
Disk-Array

PC-VLBI
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PC-VLBI
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PC-VLBI
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VI T 7 HERERE
10GbE. VDIF A 1%F x4k (VSRECEA )

VERA System

Disk-Array
Correlation
(GICO3)

Disk-Array
Correlation
(GICO3)

Disk-Array
Correlation
(GICO3)

Disk-Array
Correlation
VSI-H (GICO3)

VSI-H
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141

10GbE. VDIF
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VSREC (VDIF Software Recorder) M B F

K5VSI Card issues
— RS DEHHEEE (Cent 05 5.2%T)
— SEPCXDI YT —R—F D AFHEEH
— AJZEE: 1Gbps or 2Gbps [ZHIPR . T-{ZE THDECEEH A 7]

— KSVSIA—FDEFEINTF-2001F LY 10F#ZFEL ., AN DEM(1/10)EA 2 2—T—R
R—F HY7FETE (10 GbE Card)

>10 GbE H—FE AIZ&Y . VDIF/34 v (OCTADISK) #E Y 7 MERBEAPCIZER & (VSIZEL)
VSREC (VDIF Software Recorder) DB (VIO L7 ) ZFig. (2010~ by £iK)

VSRECO FFEIR M (2010 ~ )

— 2012/6 : OCTADISK=>YZrtEBEPC OFE—F : &ME. N\ 1ELRE T . AESERH
3-4 Gbps TERH (B EE &£ xf i)

— IRTE : OCTAVIA(#ES . VERA) . OCTAD (BBEEY > T5—) D Z Rkt A
KJJVC s >OCTADISK2 13




VSREC (Vdif Software RECorder)
(OCTADISK’ ,2 prototype)

e Softrecorder
— Software(Recording) + Commercial PC
customized by requirement

— Customized PC
(ex, for OCTAD, 8 Gbps recording )

e CPU:Corei73.2GHz

e Memory: 24 Gbyte

* Raid : Areca ARC-1880-ix-16

* Raid box : STARDOM ST8-U5X2
* 10 GbE card : Neterion X3110SR

e Cent0S5.6
— Software(Recording)
e Using Standard C

e Input: VDIF format, UDP

e Qutput : Linux standard format
ext4, xfs etc

 Software correlator can access
ALL COTS BASE

raw data directly
14

— >8 Gbps recording @1 pc
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b5 EIFIRR (FRE R)

2010/3 Y7 HERAE Y I (softcos) . New-FITSGEN HEARE—KRFAHKTET
2010/7 OCTADISK, OCTAVIASA A @ = FE+HRE /5
2010/7-8  DR2K->OCTADISK (R JL—E—K) S BERTEFX AL IR 3K B
=5 T (/T HE)
2010/9- DR2K->OCTADISK (DDB) ->B%7F = & FX B B A0 38 5 B4
=COR I/FDHE (ClockZ IRIGH B FE R ERIG T DR E(ZHEDTULV=)
178v94 7ty EER s &
2010/9~ YV IHEEAERY T (softcos) (BEARE—R)FEMME.
- CODA, 7FA) LL# (veracos) . /NJIEIESE T (2011/125E T )
- Mitaka-FX& D ELER

2011/3 Y I NERER Y Tk (softcos) (ILEEE—R)FHRET

2012/4~ ERGEREAA (1-4 Gbps)

2012/6 VIRBEBER Y AT L (BRRE—R) AL LEFIEIERET
UVWEETE RS REERED)

2012/6~ PLARE—F (2-4 Gbps) #RE . M AEETAMSXERFALA
2013/4 ~
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observing mode

Disk Soft-Cor | KJJVC 2beam
record (phase ref)

VERA 1 Gbps

VERA 4(2 +2 Gbps) @ O @ @
VERA = 8Gbps O O O A
JVN-OCTAVE(1 or 2 Gbps) 4[El/A © © A
JVN-OCTAVE (1 or 2 Gbps) >4EI/A A A A

JVN =8 Gbps A A A

EAVN 1-2 Gbps A A

EAVN 8 Gbps A A

cOFE. AWBEHY = XFEFFE. TOP I RERBIERT
—HFEREHY. BA. ARG, HHAER—XTHOEF (best effort)
e AHEEELLTIXE=>FEREICIZTEMTE. \WEBELE
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Backend
OCTAVIA, OCTADISK, 4Ghes %MHB*
OCTAVIATE AR . 1Ghps BRI
ADS3000+(ACRIRC) , BGhps =PNEF ) _
M ZBEC (A RER<), 8Ghps B R

Correlation

00T ADDE— = JBFX oo AviASIRG SRR ——

Soft—-correlation
EFE—F (1Gbps) HEET-—
AT —F (4Ghs., (R LEE-FHFERT
FITSGEN METT

HiE BA

N
SLERE Al BT
EmEH
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DR2K-Mitaka-FX VS OCTADISK-Softcorr
r12107b. VERA7 . BLLAC

MITAKA FX . WITAKA FX
@ T T T T v T T T r T r T T T T T T T T v L] M
S [ ol 1'1? 1' W ZNAD e |RIKIR2 Demm
i = -
E::Tﬁﬁ'— ATt
gb—gtream w0l
frequency = 2200817 GHz
res 1 g.
-d n-ﬂﬁ ﬁrﬁc 0
Hﬂﬂ;t?- Ju} Ennrl;?"m

kit i

0.4

’ =
g|

+RESIDUAL DELAY [microusc) RESIDUAL DELAY (mbciemes)
DR2K—>Mitaka-FX OCTADISK—->Soft-corr
Delay: 8.4 nsec _ . Delay: 8.4 nsec
Rate :25.3 fsec/sec E%liT_ja? Rate :25.1 fsec/sec
SNR : 66.592 I5—L—hER SNR : 67.005

2012/6/21
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DR2K—->Mitaka-FX VS OCTADISK->Softcorr
Cross Power Spectrum(r12107a. VERA7. BLLAC)
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i E:
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Mitaka-FX Soft corr
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Mitaka-FX VS Softcorr
Cross Power Spectrum(r11352b. G9.62. Methanol)
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TIMERANGE
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2012/05/29

DR2K—->Mitaka-FX VS OCTADISK->Softcorr
Phase(r11352b. Calibrator)

FLOT FILE YERSIOW @ CREATED Z3-MAY-z2812 81:15:18
GATM PHS Y5 UTC TIME FOR R11ZSEAZZMTE UNDATA . L
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DR2K—>Mitaka-FX VS OCTADISK—>Softcorr
Phase(r12107a. Calibrator)

FLOT FILE WERSIOW & CREATED 22-JUN-2012 82:1%2:42 PLOT FILE YERSIOH @ CREATED 22-JUN-2812 A2:19:82
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512MHz. Wide-band mode (2+2 Gbps)
r12109a (Cont-pair)

FLOT FILE VERSIOW @ CREATED 11-JUL-2812 @@:Z21:47F
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LOWER FRAME: REAL JY
TOTAL-FPOWER SPECTRUM
TIMERAMGE: B8@-18:28:3@

s@8 1688

ANTEHHA: =
TO @8-18:28:36

MO CALTIERATIOW AFPFLIED AMD WO EAMDPASS APFLIED

T
RIKI

IF IC%L)

FLOT FILE YERSIOHN @
W12189EE . UWDATA . 1

FRER = 23.2448 GHZ. EW

CRERTED 11l-JUL-Z@12 8@:23:22

J1z.@aa MH
= e

s

MIZH -

T
ISHIGAKI

IF I(II_L)

MO CALIERATIONM AFFLIED AHD MO EAMDFASS AFFLIEL
1 e T

QGAE

IRIE -

Z@a

4@ [1:1:) 288
CHAHHELS

Auto Power spectrum

1elLly
1 1 1

QGAE

IF 14LL}
I a 1

zaa 488 saa

saa 1a@a a zaa

CHAMMELS

LOWER FRAME: MILLI AMFL JY
SCALAR AVERAGED CROSS-FPOWER SPECTRUM

TOF FRAME: FHAS DEG

TIMERAHGE: B8-15:25:38 TO 88-15:25:36

Cross Power spectrum

48a 1) sea
CHAMMELS

SEVYERAL EASELIMES DISFLAYED



8 Gbps test demo-observation

(ERAI#E 5-7GHz)

e 2012/9/25 Orion-KL, 17> H (Amplitude 3% AN T—E)
e 512MHz band width (Nyquist Zone 3. 1024-1536MHz)

+180.00 pee— e 8 200000 +180.00 8 180000
g  +90.00 6 180000 &  *90.00 6 160000
& +0.00 s +0.00
L -9000 4 160000 & _gp.oo 4 140000

TR o s 140000 1 Be+05
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1.8e+05 Epoch : 2012/269 16:26:00 1.6e+05 | Epoch : 2012/269 16:26:00

1.6e+05 i Station-1: MIZ-ADS3K 1.4e+05 ‘ Station-1: MIZ-ADS1K
, l4e+05 | Station-2: ISG-ADS1K 40405 , Station-2: ISG-ADS1K
3 1.2e+05 | Source : KL-FLARE T | 0et05 | Source : KL-FLARE
£ 1.0e+05 Length : 0.999999 [sec] £ - Length . 0.999999 [sec]
E B80e+04 h Sampling : 1024000000 ([sps] g 80e+04 i Sampling : 1024000000 [sps]

6.0e+04 Frequency:+21973.000000 [MHz] < 6.0e+04 Frequency:+21973.000000 [MHz]

4.0e+04 Peak Amp : 18293386.800286[ %  4pe:04 Peak Amp : 17646686.422908[ %

2.0e+04 : Peak Phs : 26.110455 [deg] 2 0e+04 Peak Phs : -73.510371 [deg]

o0 [Pt Peak Freq: +262.101976 [MHZ] ooy [ T Peak Freq: +262.102004 [MHZ]

20 20 Rate B +12.847913 [mHz] : -0 20 Rate . +7.751472 [mHz]
Rate [ Hz | SNR ¢ 270.833693 Rate [ Hz | SNR :  220.206048

Miz ADS3000 - Isg ADS1000 (BX7F%) Miz ADS1000 (BEF%) - Isg ADS1000 (X7 %)
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Summary

T4R1E
— EeERTEREETMEAERSE T
— HBZFUY DML (Initialize error, DISK>FXFEBE1 Ov I D xtsR)

Y7 EE AL

— VERAFH1GbpsEATE—K ., #45E. MEes MR Ifa5E T
o UVWHETEDEEMERE. VEDA/AXR

— ¥3EE—F (>2 Gbps. Dual pol)
« FHEP. >2 GbpsE—F (SFEEH)

iz 15 5 BR L

— First Fringe detect. under evaluation

YIMEBEER. TARVERGERR)

— FATREREA 2013F4A~FFE
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— AT =& . (KiR?)
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