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ik e B2 B A IS A] R0 I £ 3 2 2009 47 AR FE ATNF 5 i ik b B2 i g o s 41
(Pulsar Digital Filter Bank, &# DFB), % RGEA IS, T USSR 4 H & D4
WA, R T 2 4 DSP ik, BAWAH 10 Bt FPGA, WTLLZE i KA. RFT #.
ZHUEN. ORI &R, RmE I FE R IA 1 GHz, 2 048 /MIIARIEIE. 2 048 A
AN B K AT S A A 4 mse 1% 2 78 B I AU AN 23— 1% 2t 78 55 07 TS T
YRR “ ", BARZAEEREE A, (ERTT R SRk I R,

110 m M2 HBEREME T HET e, WK 6N EERHE (QiTal radio
Telescope, ik QTT) s QTT M L H 2 Wik 9 B 2R H bR I 388 P 200 o v 2
wE, ket B R EER A Rz —, & O i B I R4 E SR i e
AT, HMERRLF IR B B QTT HN B SE BRIl 5 SR PERe (0 aF IR, DRI, Rk A2 280
TFRABHE QTT FIHE AR AN EE N R — EET I, —& A& ko oh s
()BT 24 B (1) E R AELAE JE R

H T, B s B2 R B8 i kot B 2 om #R F T 38 BEMA e FR 22 R OUE S b
T 7t 4144 (Collaboration for Astronomy Signal Processing and Electronics Research, fij
PR CASPER) FI3HEAF I AT & AT & it ] 36 E 4 32 5 rL BB I 8% (Green Bank Tele-
scope, A GBT) F#& Bk eh B WM 25 GUPPI (Green Bank Ultimate Pulsar Processing
Instrument)” , SEH T CASPER i 7-[{5# 4 & IBOB (Interconnect Break-out Board)"
1 BEE2 (Berkeley Emulation Egine II)M AT B, HPER IBOB HEM B iADC RiHAT
SKFE (B 1 600 Ms/s. 8 bit), H1 5 Bt Xilinx Virtex2 FPGA #J%/) BEE2 #HT % A uER Al
FFT, i@ 10 Gb M4 2 GPU ERESATH QBT 2 AL 2.

H T3 E GBT KFPA (K band Focal Plain Array)7 3 982 ML 1S 28 F0 ik i 52 00 I 1)
VEGAS (VErsatile GBT Astronomical Spectrometer)” SEH 7 8 He#i—1t CASPER f#i
-5 ROACH (Reconfigurable Open Architecture Computing Hardware) #4T7% 1, % &%t
A 7 AR URAL 1.25 GHz 7 %6 A S 2R 47 S AH V8 (o B 28, ot vh s -5 (O oy
Bic, FI5ERSUETE 10 GHz 77 9215 5 Y SL I Ab 2

AT ERFEERE LR E R 65 mo 5 HL B I 8 ik B AT 20 (1) DiBAS (Digital
Backend System) SF T % A% ROACH #EATWF &, B 2 00 I 4% A0 -3 € Bom A+
HEEDIRE, AR IDIREE AT AT SRR, HORSCHR 8 192 AN IEIHE.
AR ORI R BRI, AR P H DY 5y, Bi& 7 3 2 ROACH2 Ml 9 &
HPC (High Performance Computer, &#8 HPC) AT H 0 RAEFM w55 405, KA 10 Gb
Tt W 25 3t 4T B P R AL 4. 40 Gb Infiniband M 25347 $E A7 2, 80 TB lustre HEELAT
fifi BB AT 2R DR AT

CASPER HJ¥REAEF- 6 TF R F S # LU, A T AR E I, e RE R nl 4
P, ARSETZ- G137 7%t
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2 MRS

ASCEET ROACH2 il R 48, KA TGO %, FPGA BT H Az
A Stokes ZHit 5, W T SR i rk UL I B TR A P2 SR — R A Mk S2 RIAA I TRD WL, B mT
Tkt 2. RRAT 2{ FRB 5548 S M. 1% RGeS 8] 73 H 28 Tk J UG, X 2240 2% 4
ST ik b FE AT A R R (B A AR F) FRB AT 3 . PR il sk =6, T Q8 A7
fika38], AR CPU B{ GPU #EAT SEIHE 05 F A sy e

Rt B mE 1 s, EEAKEET FPGA U R4 5 Tl kb 22 11 o A1 4 T
CPU+G PU 3B 5 /7 f 5. 25T FPGA FIHE R4S FAb 3 i il B %K ADC
XS H U8 IE 22 A e A 5 HEAT R, RIS S B, AR5 X XU i
{5 T HEAT Stokes ZHLTHEL, SRR B AT R AR AL ETTIR LRI SRAFEIN Bl by v P FE
R Gt KA CASPER $#24LH) Valon 5008, S FZAEAME 10 M (552
e, AR, AR 1 x 10712 /s (5 5% #E ADC BT E [F25.

GPSEHL
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212 7 et N IX—XJ il Hﬁ /1) |

L rrre I b | | ;

B 11125 m K2R =R A I i |
| !

4 &lmﬁm REIADC i - L e E

5 ! Stok i A
L% B ! okes iR | I

UL | | E U : Z?; | |

l it N R PR €77 [

e e aDC—=FET i C\LAEE )

| T

FPGAHUR R CPU+GPUH 4

55 i Ak B T i A3 5 17 ) i

Bl 1 BoRELIRRGER

FPGA i Hh 1) s s i 75 JE LUK 2% A& 5 2] CPU+GPU 8 Ab B 5 /70 )5 o, AN
THEMLTIEM R IRIUEE GG BT IO, ATERAZ A kb &% B I Filterbank #%5. #5#E
IR (A4 2 B GPS H2SOH LA L (1 B AR 2[RI A 1 7E X 48 500 60, o () B () BRAE I 3R A5. #dfs
A PERTIE A B2 U7 2, SR A K R A B A AR IR D SR AE SO SR AE B YR 4. AL B L
AR, BB MG R, RS S U FE SR B AT ORI S A b B, B
Ab PR AT LI BRI A BIERAA A T E L. FPGA Wi EALEE IR L% FPGA
AT I, SHECENRSE R, Saral B E R 5. BB Ao E2%ES40n
1 fr.
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®1 HAUEESHR

KAEE b EIER EEDYER R R

/MHz /MHz Jus /Mb-s™*
500 2 512 0.977 16 1028
500 2 512 0.977 64 257
500 2 512 0.977 256 64.25
500 2 1024 0.488 16 2 056
500 2 1024 0.488 64 514
500 2 1024 0.488 256 128.5
500 2 2 048 0.244 16 4112
500 2 2 048 0.244 64 1028
500 2 2 048 0.244 256 257

fikpf 2. RRAT 8¢ FRB 548 SOWIIRT, 8 ok 76 v S A T RE T 3 A7 R b X SR sk
A R EAR (] O it Se = AN ST b B, AbERS R R . FRF AT 5 B Je e N A O R T
EWNFEMX, XA REANFEPRSHATAR N 238 B ROACH2 1£ % 2 1+ 5 AL IR 2%
Ui 5, E XS IUELAR b B A 5 AN AR ie o “287 INAEER s 530 5 5 OZ I AZ L IR
AN RRREL”, [FRTIZAT SR AR AL R EE” AT O, R I
AR WG 1Z N AP IR BN “RRRAF”, FEH RN IE4T 75 59 — BERE (Bl A7 i R P AT RGBS
A5 BANFERSEFZHORE RN 27, WK KA G BT N AA SRRy <227,

T AR E AR X EE, AT ROACH2 1R G T SL0UE 5 1 SE R Ak
B, T S OO (T [R] 43 R BOR SR BURD, Bl 16 ps A EREE. BN, UK
1. 2 048 JEIE. 8 bit FEEEICK FHEHEE AR T 4 Gb/s, WIAXEIE AT LN 0B, F
KWL R AT POE 5 NFRAE, BRI, %A 0T i SEm 4 572 /7181778 CPU
AEEAZ G b, B EE RS S AR T ACE, AR TSR AR B R AT
M7 588 500 MHz, SUZEIEECH 512, B HE%R 64 us, WE53##% 4 0.977 MHz, DM
G5 0~2000 cm ™3 -pe, TR 1 ms BEF. % TAE SRR KK
HAPOAIETER, AN BIE RSl Em A H.

3 RGHHNA

3.1 ETF FPGA HHIBERE SRR

ROACH2"" J& CASPER BF& 13— RS S b #F 4, A Xilinx Virtex 6 FPGA
WEEAZC, BLf 234 X 10 Gb/s R, 7k 3 GS/s-8 bty 5 GS/s-8 bitv 10 GS/s-4 bit 55
H ADC R LA R AR FSRRE 9 F ok, [ 2010 EFF R LISk, T©7F VEGAS™ . DiBAS™.
A BRI " S RS BT, MEREEE . L, ACCHIET ROACH?2
FEHAT R
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FPGA &7 JEHMEE WA 2 Fios. B0x AL B WIBIERE ST R, GRS 5k
R BAT B IR I8 B i T AN FERROL A sy FE AT BN, Dl AN [R5
BB ML IR, 5 RS SRR . B R SR AL L S AT TR AU U,
KB T BRI L f o B B i it IR MRS 7RG R, T4 T AR, 4k
MR 5 BEAT 2 MBI 08 IE, SR 2 R DE B &5 v] FRRAREIE T390, AR Ja b AT PR i B et
AR (FFT) MSEIARSGIZ S, WA T ) Stokes ZHTARME N (1) #EAT 5L

I'=Aump+ Bamp s Q = Aamp — Bamp » U =2[(AB)ye] , V =2[(AB)im] - (1)

A Aamp ATIA FEMRIEE, Bawp AT B KIEMKIEE, (AB),. AT A M B
M EAHRIE, (AB)i NS A A B 1A HE .

Clock 1x107/s

: IR
JII[A W] [Be] [ [FET iy [RE|
IZalpnyt gt v v
SERFAR | 45—l K| | B | e
Sy A (4 B R
QAT D] s | [EH _FFTF i
D TlRS lakn O kuk (R R
A e}
v t
R B SHALH
A7 it

2 FPGA #EFRIBIER

P4 ) AT AR O 7 SR EEAT R R, AT E ROACH2 5 HIFE 7 o ic B AR 0 K 25 17 28 1)
S8 BT AR5 32 bit, K, 500 M H7%5. 512 JEE FAIHEIS R K
N 1.024 ps~4 398 s, {HSZPRE I — N 16, 64, 256, 512 us &5, 2 Ja X RS 54—
S8 RS AT HOHE 2%, S BT IS B T B X R B B kP o BORAS, [RB(E 5 A B Y
1x 10712 /s $#2flt. &5, H 10 Gb MEEBHUEEHE AR B LKW, A5 s i 1% 2 3. RH
B AT RS NS ERRS AT E AN, ER &7 @ i SR I %
MZATIRAS, H ARG ZE RN S HOHAT R, AR A FIRCE P14 b R i
3.2 iEHARTEIZRENE AR

B [ 5 A2 ik o 2 ity (1) SCBEE PE BB AR A, X T BITA BT (RO DU R 356, 38 &5 7 0] ko B2 a3k
AT FRFLR A A L 2 I ) B I, B R 2R 1) BRI ) B 22 — M nT s L E R &2 LR,
X 55 A R R B O T RE AN () U B AR DG, TR SR r R SR U, SR (A AS U AR
FRICVEIAT K AE BA B, SR S SR I B A = S T TR L R A 1D R 204 2
FRIUHE A48 (0 BF [0 1) R 9 J2 2 S, X6 i B e ik g AT 1 50 BID R SR A5 R #E T Isf 8] [ B 45 2. 81 4
1000 MHz [FRFER S, BT FPGA WiHIF R RFE 84T 4 20000 TARR B, Sl (a)
SYHEEAIL 1/(1000/4 X 109)=4 ns. FEHAIR %145 B i GPS #5805 ADC REER Z ki
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MO ERAS, EREAETHEHL B3 GPS I R R DAFRAT GPS A, £ FPGA it
RS I Pl Bk o N BOEAT TG IPRAZEAE I BT A B . i 3 o, TR
AR HIAL BN 32 bit, RAFEAMIN 17.18 s, 1M 1 x 10712 /s 5 SRR Z s 34T 2 AL
(HEE KB A 2 EE Y )o BRI, b KA BdEAT T BB T ERAS AP AR W I 1R TSR
e 2 B 00 2 5 SE U [ 85 B IR A GPS B 5 ARSI #ETRAF, 1 x 10712 /s (55
H1 GPS AEBFFEZEE, IFEE A/D Fasi N, XRVATRIE 1A I AR

out local time sim out

PPS reset ool T
e ocal_time

»<_ cd_local_time |Current time in data stream

B 3 EHHTEERE

cd _local time

3.3 HIEEK

HH FPGA i th i i 2 8 bg R 4 Fzs, B4 755 B2 AR B0 S Al 4 7735 F B T 2K
PAKEGE S 4 2%, 512 838 R EdE N 2 048 775, [RAEEMIR/NA 2 056 FH5. HT
KH T UDP #pil, FF/8 EWi R SR WEA 8 000+512 75, I E 2 048 A i i 4L
WAL, 0TI @ IE TR 24N 10 Gb M4 &4, o RS2Hr 8 A 10 Gb R4%
Mo Bmmit b v LSO 3R T — e g U4, SR)5 DA FilterBank (4% AT 4766 anl&]
5 FiR, B SR INEE 115 B (B0 359 7)., SRJE A t0 B 2SRRI, S N A
AR IEE AT F S R (B 512 #1E), #8J5 LA Stokes Z4L (L Q. U. V) IE
H AR (1)), REEEGEIRA A 7 (Bl40 64 us) FITAIRE K R HES .

0 2047 2051 2055 Unit: Byte
Framel(t0) 1/Q/ U/ V(ch0)...T/Q/U/ V(ch511) |timestamp|frame_n|

Frame2(t0+1) | I/Q/U/V(ch0)...T/Q/ U/ V(ch511) | timestamp|frame_n|

Framen(t0+nxt) ’ I/Q/U/V(ch0)...T/Q/U/ V(ch511) Itimestamp frame n

B 4 ROACH?2 Mii#iEtg

0 359 35942048 359+Nx2 048 Unit: Byte
‘ Header ‘ Samp1(t0) ‘ Samp?2(t0-+64 us)‘ ‘ SampN(t0+(N-1)x64 p,s)‘
512 512 512 B2

' I(ch511...ch0) | Q(ch511...ch0) T(ch511...ch0) V(ch511...ch0)

5 Filterbank #BIZFER
3.4 PILEHEN
ROACH2 H5it&Hlid 10 Gb ML T#R:, NIk EfEimim e, KA T oEE 1L
Ehi UDP. Zh SO IR AR (Lo 4, 4125, Arex 8di et irHs, wiful, 4k
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SCREZ G, FRTCFAF IR R 2 A se B BRI, ik B I Hd e B M R MR, AT AR
T[] 5 31 1) 25 2R 0K SSUBK o B B ) L B 25 SN HERf, Dk, TRATEEWSL AN T 4 57
MR EAE S, B 4 Fos. TSN B R S R BOZAE BOF AT AT, G R
ELL B TS, BRI R R W R S A, KRS, SRR
FREFE N =Fh: FHZE. TEMER, HIER —FRrE S MMNEORE, TR M EE b H
TS LFEN CPU BUA A SR 3. A U 2T 51 5 sl 5, B2 R it s ),
JE RIS E], MIARIC HBEZE: AR R WUF 55 RN, FRid S Akl Emy 5]
RESEWAPBLRE, i hES. —BREENEETONE, WElEKEECHR (W
it 10 E—4 PLE) APEZIC ORI TE R (R R G BB ERE— R A I i Bk ), it
B, TRERGA MR WOCRIUEE ZEIG, W EREWFEATAMER AT, AR 4
1) RMS 18 PAORFRZELE .

W R E IS, RIS TR T IR R AT AR R G B R L, FR S
ITidt. Sish, TEIVERT, JFE—Z MM X ATE AR SRR, £k, 1 Gb/s #
R, ELLNER 24 h MK EBLRRN 0

T ROACH2 74 8 /> 10 Gb fIM & 1, Hig kit & 4 i = L 4E R 7E 80 Gb/s
Fifio AVATHUER T HA 1A 10 Gb W&, BigiR KR BLTE 10 Gb/s ifi. 7ER
e &L, 758 Gb/s EAKEET, RGBS E. 24750 i H KA S
N FEE B AR b = R, | R MR RS NI Z Ak B 6 Gb/s, T SEbrid
T R E A —RAE 2 Gb/s DA W SRKHT (B TARE Qi s I R T, S 22 sy pa A 1)
A, Bk, HirEA RGRIEK R R E TIERERE 2 Gb/s LK.

4 WIS

FEFG L 25 m S AL L BBCHEAT 1O, B E IR 2 FoR.
#*2  WAYMepoR 2R

Source name RA DEC Period DM S1400 W50
/s J/em™3.pc  /mlJy  /ms
B0329+54 03:32:59.368  +54:34:43.57  0.714 519 699 72 26.833 203 6.6
B2020+28 20:22:37.067 +28:54:23.104  0.343 402 157 78 24.632 38 12
B2154+4-40 21:57:01.849  440:17:45.98 1.525 265 633 96 70.857 17 38.6
B2319+60 23:21:55.213  4+60:24:30.71 2.256 488 426 82 94.591 12 131.1

H5E, X B03294-54 #EAT 7, R ALK e om I RK R R, R0 BT AR G A IR
I HEAT T REBOUE. SR Rk it 2 H50 0 Ak B 4K 2 sigproc-vA.3" HEAT T ALFE, BRI 8 Rkl
waterfall EIH1E 6 frzr, AT LG M A Bk 2 A R AR TGN, FIFER A sigproc
B @ DM 8 31 5 R 0 Bk A5 S W B 7 s, SRS R 45 R L IE E) 51.59,
#3201 DM E BT EfH.



2 g, 4. T ROACH? (ki & & sk it st R 251

1700
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t/ms

& 6 B0329+54 waterfall £55

90—
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o
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b = o -
30 L
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o ‘."f;
ol %"

1.04 ‘ DM: 27.9 pc-em™®
% 0.98 S/N: 51.59p
0.96

0 50 100 150 200 250 300 350 400
t/ms

7 B0329+54 DM {835 458 E

XF 514k 3 BUEREAT A, ARy 8.3 min, B[ HEEN 512 ps. FENKIPEAL
BURCPE Presto’ HOEAT TACEL, XTRkohE (& 5 HATH FI04 SR 0E 8, 9. 10 s, Bhk
FAESE 2 AN BRIk IPECER, 4 B P (Noise) AMEWELL, RICH 44.60, 22.90, 31.60.

5 ML EREH
H AT EL5e i T ROACH2 Mk 2 2ot EM RIS IT &, 0N 45 B 26 ) % 2ot £ L

T PR LW ST 26, BT BEAT SR AK PP AR A nulling, T RKAHEERS. BEA. N3
SYEfkeh B SRS, WAIIT RNk 2. RRAT. FRB A48 30, X W9 2% ()X 25
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Candidate: 343.40ms_Cand )

Telescope: Unknown Best Fit Parameters .

Epoch, ,~57 418.486 456 766 00 DOF,=223.82 . =11.228 P(Noise)~0(44.60)
Epocl, =57 418.486 456 354 84 DM(PC/ cm?)=25.246

T ]_0 000 512 P, .(ms)=343.402 2(10) P,  (ms)=343.402 2(10)
Data Folded—952 320 P n(s/s) 1.6(1.6)<10° P! (s/s) 1.6(1.6)=10°
Data Avg—0.093x10¢ P"I'm(s/s2) =0.0(2.1)x1071 P‘Iba (s/s%)=0.0(2.1)x1071°
E Data StdDev=1.041x10* B“‘"‘“/ Parameters
e (s)=N/A e=N/A
) Praflle Bins=256 Py
Search Information Praflle Avg=3.715x10% a Sm(l)/ﬁN/A o(rad)=N/A
RA,,,,=00:00:00.0000  DEC,, ,;=00:00:00.0000  Praflle StdDev=6.35x10° T,,fN/A
| T m 1 N T T
[ 31
los . Ve
: E P, +1.9448x107/10%s-s™!
Tt 5 N ]
g £ e g 5
u ‘8 & =2 2 5 E
1 il n‘ Jo6% 2 g 2
wm‘ [ I E ool é 0!
E 05 0 05
o Period-343.402 157 79/ms
8
Jo4 = Feq-2.912 038 /Hz T
= b 0.5 0 05 &
g 04 08 1.2 & = TR =
= Phase S S
= 2
Jo.2 g =
= =
X X
0 —
o =)
3 3
— o
0 +. ]
05 0 500 1000 1500 05 0 05 of
Reduced 72 DM/pe-cm® A period-343.402 157 79/ms
B8 1B20204-28 MMLER
Candidate: 1 525.27ms_Cand Best Fit Parameters
Telescope: Unknown DOF_=243.20 2 _=4.564 P(Noise)<5.25x107%(22.9)
Epoch, =57 418.581 118 138 70 DM(pc/cma) 73.214
Epoch, =57 418.581 116 960 68 P, =1525.266(20) P, =1 525.266(20
t b
T, = 0.000 512 s/s —3.1(3.2)x10°7 s/s =3.1(3.2)x107
Data Folded=952 320 ﬂ (/s7)=0.0(4.3)x10" P“ s/s =0. 0(4 3)x10 4
E I Data Avg=4.559x10° Bmary Parameters
Data StdDev=8 367 P (s)=N/A e=N/A
. Praflle Bins=256 a sm(z)/rN/A o(rad)=N/A
Search Information Praflle Avg=1.602x10% Tpuf:N /A
RA ,0,=00:00:00.0000  DEC,,,,=00:00:00.0000  ppafile StdDev—5.103x10°
T 1 1700 S y T
) i} l\i‘llwl‘l‘\‘\:‘\\l i —8 4_ 4
Q
2 2
300 = A , A
H0.8 . 1 0 -1
1600 g P, +5.065 6x1075/1075-57
° N b T T T
_ F 200 3 o )
g : I,
1068 = 1500 § 3
5 & . , ;
‘, .|n 3 1004 10 =
e \I‘\" e Period-1 525.265 633 97/ms
i 5
404 = - Freq-0.655 624/10°Hz o
pe! 1400 4 -5 0__ 5 a
g 7 - 7 =
2 L i
] Phase 5 -1 =1
1o —— £ =
: R4 & X g
3 2 N
a'.““'.l;zﬁ i Ay g 2 - g £
o ‘ J 3 2 b -5
B L = o . . ; . + 2 A
7 2000 4000 6000 8000 I 0 -10 3
Phase Reduced 7 DM/pe-cm™ Period-1 525.265 633 97/ms ™

E 9 B2154+40 WiMLER
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Candidate: 2 256.49ms_Cand Best Fit Parameters

Telescope: Unknown DOF_=244.01 4 _=6.828 P(Noise)<2.74x10°(31.60)
Epoch, =57 418.588 844 441 20 DM(pc/cm?)=91.850

Epoch, 757 418.588 842 868 59 P, (ms)=2 256.488(68) P, (ms)=2 256.488(68)

T, *0 000 512 P (s/5)=0.0(1.1)x10° P, y(s/s):OAO(l.l)XIO""

Daté Folded=952 320 pﬂ (S/SZ) 0.0(1.4)x1070 P" ,(8/57)=0.0(1.4)x10™
Data Avg=4.419x10° Bmary Parameters

Data StdDev=8 193 P . (s)=N/A e=N/A

Search Information Praflle Bins=256 a, sm( i)/c=N/A  o(rad)=N/A

RA,,,,=00:00:00.0000  DEC,,,,,=00:00:00.0000  Praflle Avg=1.643x101 T ~N/A

Praflle StdDev=4.997x10>

1 %N T T
- 6 1
£ :
E 2
dos . 0= R
: g P, +1.493 6x1075/10%:s!
= = R T T T T
o E ? - 6 1
K] It g g 4 ]
e=t A E 1
0.6 g z g 2 2
g & = b f \ R
A 40 20 0 20 -4
8 Period-2 256.488 426 82/ms
=}
H04 g - Frea-0.443 166/10°Hz _
£ 2 _5 0 5 ‘:
g : E
] - S
Jo.2 ‘ ] g EN
6 1 X =
o g © =
S 4 - * <
= 1 V‘ Zg
g 2F - — 1 . 2
0 = ‘ L K - D
0 5000 10000 a® 40 20 0 20 -40 3
Phase Reduced 2 DM/pc-cm™ Period—2 256.488 426 82/ms ™

10  B2319+60 WiMzER

REH, KBFEF S EE B ARG, PR T =R kot AT A AR 2 . B K A] 8
D25 5 5 A ) () ko B2 M SR 3RAT,  H RTIETEIESS H VRN B VPA

KA I A B WM A, 1% FPGA AU SRAE B 34T i 1) bR R 50 Ak,
SR A B B B T IR UK AR i 22 HPC 468 Pl CPU Al GPU 3 [R] Ab B 3E AT AH T 91
B O B AR e, D S I (ARG o 2 SR vy P Rk v 2 )k B ) 00 ) B0 A55 A4 1 2 R
Mo JEEEMIBETH KR nVidia Tesla K40 GPU M, KB FET FUA T B 5 3 T
GPU mﬁkfr%ﬁ FHOCTEE IEAE SR, Pt AT 928l 5.12 x 10° JEIE R FFT A1 20 Hz ()#iE
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The Progress of Pulsar Backend Development Based on
ROACH2

PEI Xin*2, LI Jian'2, YUAN Jian-ping!:?, WEN Zhi-gang!?, CHEN Mao-zheng!?

(1. Xinjiang Astronomical Observatory, Chinese Academy of Sciences, Urumqi 830011, China; 2. Key
Laboratory of Radio Astronomy, Chinese Academy of Sciences, Nanging 210008, China)

Abstract: Pulsar observation and research is the most important research area in Xinjiang
Astronomical Observatory, and that will be the main scientific activity of the Xinjiang 110
meter fully moveable telescope (QTT for short). The pulsar single pulse observation backend
used in Nanshan 25 m telescope — AFB has been worked for almost 20 years. Meanwhile, it’s
system performance declines with time. Thus, we decided to develop a new pulsar backend
based on ROACH2 board not only for upgrading of current single pulse observation system
but also be a pre-research for QTT backends system. Some advanced techniques have been
used in this system to get a very high time precision and to accelerate the processing efficiency.
We use synchronization of hydrogen clock and GPS time to make an accurate integer time in
seconds. Specifically, we count the impulse of sampling clock and pack it to the data frame
to get a precision decimal seconds first, and then synthesize both to obtain accurate time
information. Finally using shared memory for data sharing between different process to get
a real time parallel processing. This backend can be used for single pulse or lower precision
timing observation, and also used for searching of pulsar, RRAT or FRB. This system has
been already tested on Nanshan 25 m telescope using L. band receiver, which includes single
pulse, pulsar long time integration and FRB searching observation. Testing results showed
that this system works well and has good precision, stability and reliability, which can be
implemented for pulsar normal observation in Nanshan 25 m telescope, and also can be used

for other telescopes.

Key words: observation backends; ROACH2; pulsar observation; Fast Radio Burst
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