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—( High-throughput -> High compression )} \
High-throughput — ) Improvement of 1/0
Animated Visualization Receptly, F|Iter|ng.and Rendering Parallel /O
are highly parallelized. =
of Large-scale Data i} ((—— _
e In JAPAN, Prof. Kenji Ono performed Choice 1 | |Distributed device
(Adaptable 1/0 System) parallel rendering using full-nodes L )
1024 || upto 220k (66kcores) of the K-computer.
Cf’g cores [Private communication.] Choice 2 Single |0 device
i . Slowness of I/0 becomes main
ParaView .
| Rendering | || ¢res|| L controlling factor of performance.
D aview Tutoril Sescion @SCL1 | — :
Speed of reading is controlled by speed of Data Compressan'
raid system and/or storage device (SSD, HDD) is essential factor.

Theory & Method /- Test Data
ﬁ nsider smooth animated visualization of huge particle systs . _

Plasma particle simulation
|:> Short time interval is used. (Ex. in plasma physics, CFL condition) (explicit electro magnetic

Compression of trajectory (sequence of positions in time order) || particles in cell method)
of each particles is effective.

1) Loss-less compression by HDF-5 with float precision.
2) Lossy compression by XTC format.

24000 frames with
150,000 electrons and

3) Lossy compression by our TOKI format. 150,000 ions.
TOKI (Time-Order, Kinetic and Irreversible) Compression The minmum time step
Lossy compression of trajectory of each particles with polynomial functions. i ich i
y comp jectory P poly is 0.016/ ., which is

Here, we defined allowable error under encoding to find coeff. of polynomial
Qd length of encorded data. We used 3rd order for fast computation. /

\given by CFL condition)
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-(_ Definition of TOKI compression )
* Allowed input ter):
owe e”.°.r (inpu .par"‘?me er:e 1.Find candidate of fitting parameters a,, ; by
* Particle position at time i : x; : J
« Data division number: east squares method (for speed)
Sj-l-lj 3 n12 .
| Zi=sj {xl- — Yn=00an,jt! } - min
: s : 2.Check the difference
51=1 |1~_-',2 S S Sj+i; 3 n
| \ It J ! max, Xi— 2n=0Qnti | <€
IR EREREREREERRERRRRRRRRREREEED ‘=51‘| { = Zn=0Gn,jti |
L iy 3.Finding the longest length /; and storing
\ (20,1, 31,1 22,1, 23,1) (0, a1y 320 33)) ay,j. If not finding, raw data is stored.

—( File size of compressed files (Speed of reading) )

For all formats except for our TOKI format, da
It is found that increase of data size of the TO
We considered TOKI is good for smooth anim

AN
Table 1. File size and required speed of compressed files 1°° —+~HDF5(0.001) N\
sz (G5)  24000fames _ Golrames| 1000rames SoRTC0.001,
/ Speed (MB/sec)|  Dt=0.016/w..| Dt=0.048/w.|  Dt=0.384/0_ b —+-XTC(0.01)
Text (double) 525.6/657  131.4/657 21.9/657 & I%mggzg‘?;)
Binary (double) 172.9/216 43.2 /216 7.20/216 g
HDF5(double) 163.2 /204 41.4 /207 6.92 /208 -
HDF5(single) 78.4 / 98.0 19.7/98.5 330/989 g
HDF5(0.001) 60.7/75.8 16.1/80.5 2.73/82.0 o
XTC(0.001) 43.7/54.7 11.0/54.8 1.82/54.5 '§.
TOKI(0.001) 17.1/21.4 5.13/25.6 277/831 2
36.2/45.3 11.3/56.5 2.14 /6423
XTC(0.01) 34.8/43.7 8.69/43.5 1.45/43.5 1 ,
TOKI(0.01) 10.0/12.5 3.55/17.7 2.31/69.2 Dt=.016/wce Dt=.048/wce Dt=.384/wce

ta size is almost proportional to number of frames.
KI format is weak for increasing of number of frames.
ation in precision required for visualization.

Z

Conclusion and Future

Data compression using TOKI compression
leads to speedup of reading from storage.

We implemented data compression by HDF-5, XTC,
and out TOKI format in order to improve performance
of data reading from storage device and/or file system.
We confirmed TOKI is good for smooth animation in
precision required for visualization. It is confirmed that
data compression is good solution to resolve the
problem of slow reading of files.

Immersive vis. by CAVE will be accelerated.
' B A\/S/

#riatlux. FasyVR

Recent env. for high-
throughput animated vis.
(Nagoya Univ., JAPAN)

——
1000MB/sec
by raid of SSD

Data Compression
e

SMP-supercom.

1024> cores |C ﬁ 10GB/sec
16TB> mem by DDR3
Nvidia-Quadro O n m e m . (one chip)

i NHK super HiVision

8K display (145 inch)

¥ 7680 x 4320 /60p 10bit
% Bitrate 340Mbps

simulations of huge particle systems.




