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Performance Evaluation of Data Archive System for High-Speed Saving
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ABSTRACT

In this paper, we introduce the performance evaluation of data archive system for saving correlation result of
Daejeon correlator with high-data rate. Daejeon correlator supports various correlation modes, but the speed of
correlation result is affected by correlator according to the integration time in each mode. Maximum data rate of
Daejeon correlator is 1.4GB/s in case of Cl1 mode with 25.6ms integration time. In this research, the performance
evaluation of the proposed data archive system is conducted for saving correlation results connected with 4
10GbE optical cable with VCS (VLBI Correlation Subsystem), which is the core system of Daejeon correlator. For
the experiments, the data archive system for 2 benders was selected and benchmark test was performed. In this
paper, the developed data generation program of VCS correlation result file for benchmark test and evaluation
results are described.

Keywords : Daejeon Correlator, Data Archive System, Writing Speed Evaluation
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Fig .1. 10GbE connection configuration between VCS and
data archive system.
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Fig .2. Data sequence and transmission structure between
1 correlation block and data archive system.
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Table 1. Representative correlation mode of VCS.

AARc o & Z(MHz) Z 9 IF(Stream)
Cl 256 1
Cc2 128 2
C3 64 4
C4 32 8
C5 16 16
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Table 2. Data quantity of correlation result.

16-station mode

H] 31

N dREeEET
Iset
A A A7)

265,264-byte

HEADER Packet X 1
271242 Packet X 16
w242 Packet x 240

2F) lportd

TCP Packet 4~ | 257-Packet
1PACKET® overhead
Pack ETHER (Libter
a c et _ yte
overhead 15,934-byte IP HEAD (20byte)
TCP HEAD (20byte)
FCS (4byte)
1) AaE=g 265,264+15,934Byte
Iset  ©lo]E % (TCP Data® ¢+ Zell& user
(ol Yl ol A1 | 281,198-byte Z o) A= Packete] Overhead&
e £ A7re Haglg. TCP Payload

Datadt ¢]2)

Portell wh& d]

1,124,792-byte
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olE % S 4-PORT R-3o] 29
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Table 3. VCS correlation result data quantity according to
the stream number and integration time.

Strean [P ARE % HolEF
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PO I L 1 1 R R VAT A
@B/s | WBs | MBS 1B/s B/s | WB/s | WB/s | Bs | WBs
9 280 | 1.4 7030 | L5 [ 1757 | 14060 | 03 | H15 | 103
Bfs | Bs | WBs 18/s B/s | WBs | WB/s | Bs | WBSs
s 56 | 281 1.4 030 | 35150 | 281.2 | 14060 [ 0.3 | 14.06
Bfs | Bs | s 1B/s B/s | WB/s | WB/s | Bs | WBSs
8 n% | 56 | 28 141 | 7030 | 5624 |280.20 | 140.60 | 2812
Bfs | Bs | 6B ®/s B/s | WB/s | WB/s | Bs | WBs
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3.1 HP DL360-P2000
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Table 4. Specification of HP DL560 server.

HP ProLiant DL560 G8

- Processor : Intel® Xeon® E5-4610
(2.4GHz/6-core/15MB) x 4EA

- Memory : 64GB PC3L-10600R-9 Kit

- Network Controller : HP NC523SFP 10Gb 4Port

- Network Controller : HP Ethernet 1Gb 2Port 332T
Adapter

- Expansion Slots : 6 Slots

- Storage Controller : HP Smart Array P420i Controller
/ 512MB FBWC

- Hard Disk : HP 300GB 6G SAS 10K 2.5in SC ENT
HDD x 2EA

- Optica Disk : None

- HBA Card : HP 82Q 8Gb Dual Port PCI-e FC HBA
x 2EA

- Power : HP 1200W CS Platinum Plus Hot Plug x
2EA

- Form Factor : 2U Rack form factor

——  3Gb FC SAN

SAN Storage £2
HP-P2000 G3
Usable 52878

1% 3. HP7F A|¢t3lk dlo]Ejo}Fto] B A|lxdl AR
Fig .3. Configuration of data archive system proposed
by HP.
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Fig .4. Storage configuration of Dell PowerEdge R720 used
in current DiIFX software correlator.
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Table 5. Program source code developed for performance
t1_write.c.

: t1_write.c.

measurement :

// tl _write.c

// compile : $ gcc -Wall -o tl write tl write.c -lrt
/)% AR wgel HelHE Eekd, Jhsd @ wel J)sa
N Ate H9a
/) ST
typedef struct header t {

union {

unsigned int uint([1];
char HEADMARK([4];
bi
unsigned int TotalSe Num;
--> A Ip*Stream YHEWZE
unsigned int SegNum;
o] B Ui Wz dEWs
un51gned char CorrBlockNum;
out##.dat] "##'
unsigned char ArrayMode;
2:12+4
unsigned short int FFTlength;
(8~256)x1024 spectral points)
unsigned int BinningStartChannel; // 0~0x3ff (i.e.
binning from 0~ (256x1024-1)-th spectral point)
unsigned char BinningFactor[16]; // 0~255, 16
groups (i.e. for each 2"# points)
unsigned int StreamNum; // Serial Number
of streams, 0~63 = (port#-1)*16 + (stream#-1)
unsigned int IPlength; // 1~400,
IntegrationTime = (#)x25.6 msec in VCS time scale
unsigned int IPcount; // O~Oxffffffff
--> AR YAWE
} HEADER;
typedef struct corrdata t {
union {
unsigned int uint[1];
sixteen auto-correlations)
unsigned int SegNum; // 17~256 (fixed for 240
cross-correlations, (r,i)x120 baselines)
}i
unsigned char Xin; // Station#, 0~15
unsigned char Yin; // Station#, 0~15
conjugated (dummy (=0) when autocorr)
unsigned char StreamNum; // Serial Number of
streams, 0~63 = (port#-1)*16 + (stream#-1)
unsigned char DataKind; //
2:cross_real, 3:cross imag
unsigned int ValidSegments; // O~Oxffffffff, # of
valid segments
int data[256];
offset binary
} CORRDATA;

// "HEAD"
// O~Oxffffffff
// 0 always -—>
// 1~32 --> 3Y3
// 0:16, 1:8+8,

// 8~256 (i.e.

// 1~16 (fixed for

0:auto,

// 32bits x 256 channels,

22—
// o] Ej 2] Exis AryMode (-->Nbaselines),
CmpsMode (-->Nsubstreams) o] Wz} G|z},

// = {sizeof (HEADER) + sizeof (CORRDATA)* (16 +
2*Nbaselines)} * Nsubstreams * Nports

// = {48 + 1,036 * (16 + 2*120)} * 16 * 4

// = 265,264 * 16 * 4

// = 16,976,896 Bytes

//

// wEbA, 265,264 Byted 643 AL7]E EE 16,976,896
Byte® 13| 7|538H, 13 Hid &5

J ettt sttt bttt bt bt bt
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Table 6. Shell script used in performance measurement

s run_tl

- run_tl.

#!/bin/bash
#!/bin/bash
# Run several 'tl write' simultaneously.
Nwrite=$1 # How many Integrations to be written
Nrun=52 # How many processes to be executed simultaneously
LogDir=${Nwrite}x${Nrun}
mkdir -p ${LogDir}
# clean the previous test files
rm -f /scratchl/test/*.dat
for i in “seq 1 1 ${Nrun}’
do
Outfilename=/scratchl/test/tl write ${Nwrite} ${i}.dat
Logfilename=${LogDir}/tl write ${Nwrite} S${i}.txt
rm -f ${Outfilename} ${Logfilename}
echo "./tl write ${Nwrite} ${Outfilename} > ${Logfilename}
& m
./tl_write ${Nwrite} ${Outfilename} > ${Logfilename} &
done
wait
tail -n 6 ${LogDir}/tl write ${Nwrite} *.txt

F 7. FALPN AL A 2aHE
Table 7. Shell script used in performance measurment
run_t1_all.

: run_t1_all

#!/bin/bash
echo
df
echo
forninl 2 4 8 16 32
do

date

echo Writing 3600 times with ${n} processes

rm -f /scratchl/test/*.dat

./run_t1 3600 ${n}

echo
done
for n in 1
do

date

echo Writing until disk full with ${n} processes

rm -f /scratchl/test/*.dat

./run_tl 0 ${n}

echo =
done
rm /scratchl/test/*.dat
echo ALL Done.

#2 48 16 32
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Fig .7. Comparison of average elapsed time and recording start time for each 3600 times with

1/2/4/8/16/31 process at R720 system.
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Fig .5. Comparison of average elapsed time and recording start time for each

1/2/4/8/16/31 process at P2000 system.
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