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X} Sl7d2 A1 Ol H_°I =k
2% 2H4EM 3 [|SHE
X5 1=
A 7ETEF =4
2 n=
e BRE
211 7|&8R
HEF (92) | 27, 228 (23) JAE (H2)
HY, tunnel, %, D&%, rail, railway, €xt, JIX}, train,
0121, 01212, micropressure, micro—pressure, &1, ¢t
=1, 2, di2h, (wind) pressure wave, compression wave,
compressive wave, 44, sonic, =, boom, &Y, partition,
=2, bang, shock, impact, &S, vibration, &8, *=0l%,
noise, &=, &3, ZZ, HMZ, =, buffer, reduce,
decrease, absorption, &, hood, &=, entrance, S, S
BHa ogloleol 1. % HE 2, 252, hole, I AEZE, air shaft, &, &, window,
M2 = D ool Jls =4, slit, S, duct, =222, &, membrane, AL, side
= branch, EXt=& AI&Jl, moving model rig, tunnel rubbing
(technologies simulator, 23 22 AMIZE, Pressure relief shafts, 2Xt &
for reduction £ A train nose shape, BEHE =2 Z42-, tunnel Shock
measures  of absorbing, tunnel shock absorber, HE &3 &+ 2%,
micro-pressur tunnel shock absorbing construction, &5 & F&, sonic
e wave boom structure, Bl &&, tunnel buffer, EI'2 =&, Tunnel
radiating from hood
tunnel exit) 42T, YSHE, sS82, Y=,
2. 2% HE mat for sound proofing, track sound absorber, sound
ES/E8 Jl= absorption block, sound absorption block, acouctical louver,
absorber of track bed
3. TEST BED2 &= i
— = AE =0l 24 O 2| A El
OLIE 2 AlAE Test-Bed HE AlAE, S A Z2LHE AIAE
< Measurement system of test Bed, (Remote control
= monitering system of measurements
o B
2. Y =&Y
7 EREA Ee
212 =% 84 71+
= =4 JI&
DB Web of Science, Thomson Innovation
=2t 1990.01.01.~2014.11.28.
DML Title, Abstract

_14_



EREETE RIS %
® 213 =% AN =34
Za Ll
HAM XSHAI
- =2 =2
ALL=(tunnel) AND ALL=((micro*pressur* or (sonic

near2 boom) or (moving and model and rig) or

Ad= hood or (shock near absorp*) or airxshaft or
(B gy (compress* nea.r2 wave) or (micro* near2 pressurx) 116 81
_ or ((wind* or air) near2 (pressur* or wavex)))) AND
0121 }) . . ) .
ALL=((railway or railroad or locomotive or train*1 or
(rail near2 (car or vehicle)) or transit or tram or
(rolling adj stock) ));
(ALL=(tunnel) AND ALL=((raillway or railroad or
BIl& locomotive or train*1 or (rail near2 (car or vehicle))
(B g or transit or tram or (rolling adj stock)))) AND 5 3
ES/YS Jla) (ALL=((noise or sound or acoustic*) and (proof* or
absorb* or absorpt* or louver or mat) ));
(TI=(tunnel or track) AND ALL=((railway or railroad or
Cll= locomotive or train*1 or (rail near2 (car or vehicle))
(TEST BED2l R | or transit or tram or (rolling adj stock)))) AND 176 .

DUEY AAE A

A)

(TI=((monitor* or measurx or detect* or meterx or
estimat* or evaluat* or apprais* or assess* or gaug*
or check or sens*)));

O Hx B vZI4d 7|&Ar]e) #oko =% ol
PRESS
SCIENCE LTD, LSEVIER SCI

ACADEMIC

LTD ELSEVIER  SCIENCE LTD,

LTD 5 #d, vIFe Aol s e 7o HEsw 3.
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14 TAYLOR & FRANCIS LTD

ELSEVIER SCI LTD

IENCE BV 8

12 PROFESSIONAL PL LTD | 10

PERGAMON-ELSEVIER SCIENCELTD

ACADEMIC PRESS LTD ELSEVIER SCIENCE LTD

10

1994 |

-C7|§ 1 1 5 3 2 1 6 4 1 1 e 7
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Azl 1 3 1 2 7 6 3 s s 7 3
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Liu, TH
Lee,
Kikuchi, K

Fujimoto, H

12":2’%) Bellenoue, M

Auersch, L
P Aoki, T

31 (20%) ifa.M

Auvity, B

Howe, MS

212 =% UE 79 17}

O o] ¥#of Hth AF7]#L vl Boston Univzh 2479 =822 7p4 vt 2, o
o2 AR RTRIRailway Technology Research Institute)® 8719 =E-& W3}
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15

10

|

Boston Univ Railway Tech  Befjing

5

4
4

I

3 3 3 3

Univ
ResInst Jiaotong Univ Birmingham & Technol

Iran UnivSci  Seoul Natl

ENSMA  Kyushu Univ

Politecn  Univ Politecn

Univ Milan Valencia
a9 214 =5 %E F8 7@
@ F& = 24
B3-D Fa A4=g A
O u&AmolAe] EAF-FAE-wmite] Ak Age| FuAA 9 54

Auersch, L (5<% Bundesanstalt Mat Forsch & Prufung)e] =%o] 1Ql& 797102 7}%
-0
e a-
O 7]e} &5 AZNoise Contro) &3 #AH =8| IALF7 & Zo=E Hol IF
A ol 4 AT Bopde I 5 UL
¥ 214 78 9JE =% %
== M= PSR goET | TeEs
The excitation of ground vibration by rail ACADEMIC PRESS LTD
1 traffic: theory of vehicle—track—soil interaction ELSEVIER SCIENCE 2005 79
and measurements on high—speed lines LTD
. ) . . PERGAMON-ELSEVIER
2 Aerodynamics of high—speed railway train SCIENGE LTD 2002 69
Theoretical an.d experimental investigation .Of CAMBRIDGE UNIV
3 the compression wave generated by a train 2000 33
. ) PRESS
entering a tunnel with a flared portal
TRACK DYNAMIC BEHAVIOR AT
4 HIGH-FREQUENCIES .1. SWETS ZEITLINGER BV | 1995 33
THEORETICAL-MODELS AND LABORATORY
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==HS PSIR=I gHoEE | OeIEs
MEASUREMENTS
T oy v | PERGAON-ESEVER | oy |,
P ow Y SCIENGE LTD
moving into a tunnel
6 The. compressmn‘ wave produced by a ROYAL SOC 1998 31
high—speed train entering a tunnel
Composite real-time image processing for IEEE-INST ELECTRICAL
’ rZilwa s track profile gme:lsuremeniJ ELECTRONICS 2000 31
y P ENGINEERS INC
) . PERGAMON-ELSEVIER
8 Impulse noise and its control SCIENCE LTD 1998 24
9 Fault detection and diagnosis for railway PERGAMON-ELSEVIER 2008 03
track circuits using neuro—fuzzy systems SCIENCE LTD
Acoustic resonances and trapped modes in CAMBRIDGE UNIV
10 . 2008 19
pipes and tunnels PRESS
O H 3dW N ¥x =F F 7UdL47 58 =FHot Papens RH Ilgo] & =
3}t 2 AT AlzdAe] ME SH(measurement)dl] #TgF AFUEo] F2
EEI Qo] T FoF AFUF HE FEEIA e BolE ¢ T U=
¥ 21539 N EEEE T UdET =2 =(Hot Paper) &%
HS =ZN= NEd SaEs nijeli=2
Field A t of the Perf f
i | Ballasted Rl Track with and winout | ASCETAMER S0C |0
) CIVIL ENGINEERS
Geosynthetics
Measurement of Distributed Antenna Systems | IEEE-INST ELECTRICAL
2 at 2.4 GHz in a Realistic Subway Tunnel ELECTRONICS 2012 14
Environment ENGINEERS INC
Track—ground vibrations induced by railway
3 traffic: In—situ measurements and validation of ELSEVIER SCI LTD 2012 11
a 2.50 FEM-BEM model
Optimal cross—sectional area distribution of a
4 high—speed train nose to minimize the tunnel SPRINGER 2010 8
micro—pressure wave
5 T|metabl|ng.opt|n.1|zat|on .o.f'a single 'ra|lway SPRINGER 9009 6
track line with sensitivity analysis
6 A delay estimation technigue for single and PERGAMON-ELSEVIER 2010 5
double—track railroads SCIENCE LTD
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HS ==H= NEdH goEc | geiEse
Field monitoring on the train—induced
7 v.|brat|on response of‘ track struct‘ure m the ELSEVIER SCIENCE BV 2010 5
Beiluhe permafrost region along Qinghai-Tibet
railway in China
Theoretical and experimental excitation force
spectra for railway—induced ground vibration: TAYLOR & FRANCIS
8 ) L . . e 2010 5
vehicle—track—soil interaction, irregularities and LTD
soil measurements
Development of track condition assessment TAYLOR & FRANCIS
9 . . ) 2011 4
model based on visual inspection LTD
10 Evaluation of conventional methods in IRAN UNIV SCI & 2010 4
Analysis and Design of Railway Track System TECHNOL
(3-2) 8 IN=F AFEY (AH=D
(7h SCI =% : Field Assessment of the Performance of a Ballasted Rail Track
with and without Geosynthetics
O Adw : JOURNAL OF GEOTECHNICAL AND GEOENVIRONMENTAL
ENGINEERING
O A A : Indraratna, Buddhima; Nimbalkar, Sanjay; Christie, David;
Rujikiatkamjorn, Cholachat; Vinod, Jayan
O 7] & : Univ Wollongong, Fac Engn, Wollongong, NSW 2522, Australia.

@)

O

=34} ASCE-AMER SOC CIVIL ENGINEERS, 1801 ALEXANDER BELL DR,
RESTON, VA 20191-4400 USA
Fa Uyg B A7 Az EATAA S(Geosynthetics) of Fol] W& 24
=4 A5e ZARE A7 B =Y

%5 Understanding the complex mechanisms of stress transfer and strain
accumulation in layers of track substructure under repeated wheel
loading is essential to predict the desirable track maintenance cycle

as well as the design of the new track. Various finite element and
analytical techniques have been developed in the past to understand

the behavior of composite track layers subjected to repeated wheel

loads. The mechanical behavior of ballast is influenced by several
factors, including the track confining pressure, type of aggregates,

and the number of loading cycles. A field trial was conducted on an
instrumented track at Bulli, New South Wales, Australia, with the
specific aims of studying the benefits of a geocomposite installed at

the ballast-capping interface, and to evaluate the performance of
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moderately graded recycled ballast in comparison to traditionally very
uniform fresh ballast. It was found that recycled ballast can be
effectively reused if reinforced with a geocomposite. It was also
found that geocomposite can effectively reduce vertical and lateral
strains of the ballast with obvious implications for improved track
stability and reduced maintenance costs.
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Fig. 1.
Bulli; (b)

(c) section of ballasted track bed with
geocomposite layer at the ballast-capping
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(a) Details of instrumented track at

section of ballasted track bed; and Fig. 2. Particle-size distribution of ballast and

capping materials

interface
Settlement peg
= 15m 15m 15m 15m —= plm:cdu.udcmealhrai]
Rail 180 mm pegs placed 1 L L
Sleeper 220 mm near edge of sleeper Concrete Sleeper .
[ P [P - 1§ P
"}\ Capsiog 150 mm - :
0 mm 95 mm T350 mm T315 mm Capping luyer
Silty clay, shale cobbles and gravels, mojst SRS e "Sll:bst_iwc::
(a)
Silty clay, shale cobbles and gravels, dry
(2) Pressure cells to measure
z E“é e Ballast
i’ : i £, s
i LS e Y L
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i, i . — B
® ©
(]
Fig. 3. (a) I_.ong|tud|na| section of instrumented Fig. 4. Schematic diagram showing installation of:
track at Bulli (b) EFCP test record at center of ) )
) (a) settlement pegs and displacement transducers;
Section 2 (c) EFCP test record at center of ) .
. (b) vertical and horizontal pressure cells
Section 4
a9 215 A= 880
(W) SCI =+ : Measurement of Distributed Antenna Systems at 2.4 GHz in a
Realistic Subway Tunnel Environment
O Adw : [EEE TRANSACTIONS ON VEHICULAR TECHNOLOGY
O A A : Guan, Ke; Zhong, Zhangdui; Alonso, Jose; Briso-Rodriguez, Cesar
O 7] & : Beijing Jiaotong Univ, State Key Lab Rail Traff Control & Safety,
Beijing 100044, Peoples R China.
O %A} : IEEE-INST ELECTRICAL ELECTRONICS ENGINEERS INC, 445 HOES

LANE, PISCATAWAY, NJ 08855-4141 USA
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O 8 W&

AT Aae EAEE HE3AH A9 24CGHz WY #4F <F
A 2~€l(distributed antenna systems; DAS)oll thadt =4 #3

o]
k=

M &
oL

%% Accurate characterization of the radio channel in tunnels is of great

importance for new signaling and train control communications
systems. To model this environment, measurements have been taken
at 24 GHz in a real environment in Madrid subway. The
measurements were carried out with four base station transmitters
installed in a 2-km tunnel and using a mobile receiver installed on a
standard train. First, with an optimum antenna configuration, all the
propagation characteristics of a complex subway environment, including
near shadowing, path loss, shadow fading, fast fading, level crossing
rate (LCR), and average fade duration (AFD), have been measured
and computed. Thereafter, comparisons of propagation characteristics
in a double-track tunnel (9.8-m width) and a single-track tunnel
(4.8-m width) have been made. Finally, all the measurement results
have been shown in a complete table for accurate statistical modeling.
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Fig. 1. (a) Classical arched
tunnel used in measurements.
(b) Schema of the on-train
receiving antenna's position. (c)
Skeleton map of the tunnel:
Tribunal-Principe Pio.
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Fig. 2. (a) Test transmitter installed on the Fig. 3. Received power in the tunnel with four
tunnel. (b) Antennas' configuration in the 9. b

. ) . transmitters and a description of different
cabin of the train. (c) Block diagram of the regions P
test transmitter. (d) Antenna patterns. g '
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1. A method for detecting a physical event which affects a metal guideway
transportation system comprising the steps of:
(a) introducing predetermined acoustic waves onto a metal guideway of said metal
=g guideway transportation system at a first location, said predetermined acoustic waves
propagating via said metal guideway;
5 s (b) acoustically monitoring said metal guideway at a second location; and
s E (c) detecting a change in said predetermined acoustic waves, said change indicates
a physical event has occurred between said first location and said second location
whereby said metal guideway transportation system may be acoustically monitored
substantially continuously, for low acoustic energy events.
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1. A method for adaptively eqgualizing an output of a digital communication channel,
comprising:

generating an initial channel estimation;

determining an initial set of metric states of a trellis, based on a training sequence
of known symbols of a received input signal comprising a sequence of symbols;
updating the set of metric states according to the initial channel estimation and the
received signal;

updating a set of paths for the metric states using a delayed tentative decision of a
symbol of the received signal, to determine a set of survivor paths; and

updating the channel estimation, based on the updated metrics, delayed tentative
decision, and the received signal;

and further comprising iterated training to determine the meteric states of the trellis,
wherein in each iteration, the training sequence is reversed.
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CODE*)0l AISH S5

I
meret 4 9l

alo

% DWPI MANUAL CODE(Derwent World Patents Index) : Thomson Innovation2 18 Sdl XIEZA, IPC

(2H Sol 28)a ¢gEg 286 )12 28 RE

Co= LT

Patent Aszignees (Best Availa . HIGASHI MIFFON RYOEYAKUD TETSUDD KK

Mfanual Codes (Cleaned)
Linkes > 025 shown hCHEN L

=075, 0(0)

050 -0.75 0(0) ’\

825 050 3¢0) CHINA RAILWAY MO 4 SURYEY&DESIGH GROOP |
777777777 <025 0(33) ] —
3 i
LM BEMIMNG JIADTOMG | \

—
o
? ZH TETSUDO S0G0 GUUTSU KENEYUSHO |

EAWasARI HEANY IND LTD |

MISHINIPFOM RYOKYAKD TETSUDO KK |

19 2.1.29 TDA Cross-Correlation Map

o

O TDA(Thomson Data Analyzer) Cross-Correlation MapS %3+ F8 Z<lo] 7|&Hd

55 &9 S AT EY,

 Hg YA AdHEEIEdTHEL Q21-Al2(Railways-> Railway  track
arrangements/construction-> Bridges and tunnels), T01-N02B(Digital
computers-> Internet and information transfer-> Communications and
control->  Control->  Monitoring), = WO05-D06F(Alarms, signalling, telemetry
and telecontrol-> Transmission systems for measurement or control
signals->  Transmission = medium-> Data  network-based  transmission),
WO05-DO8E(Alarms,  signalling, telemetry and telecontrol->  Transmission
systems for measurement or control signals-> Function and mode->
Remote monitoring), W01-A06B(Telephone and data transmission
systems-> Digital information transmission) & 571 7]& oo E3E E¢
stan glon, o FHURIQI dFFETEdATY Ve A dTE St A7
Hdo 2=, ZH TETSUDO SOGO GIUTSU KENKYUSHO, CHINA RAILWAY
NO 4 SURVEY&DESIGN GROUP o] U+
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Z=(TDA Aduna

(9-2) F8 S99 438 S FF ZIsRoHIA HAES

Map)

- TDA Aduna Map2 FL =329 HASH %L J|==0F 2HE IIYE = U= Maplz, Citing Patent

First Assignee (cleaned)*S J|E=02 &Ast

% Z=1) Citing Patent First Assignee (cleaned): Thomson Data Analyzer®l 1S Sol XIEZA, W Sololl hst
Cluster Relevance ZHE SoiM JAI P2t HASHE MU= AHL

==

i

—
(HAWASAKI HEAVY IND L... (1/4) )
] =

o
(NIPPON SHARYO SEIZO ... (1/6) )

o
T
]

(HUAWEI TECH CO LTD (7) )

=
- ID
i
HITACHILTD (3)
@ 9 -
3
GEN ELECTRIC (3)
DD

1% 2.1.30 TDA Aduna Map

O TDA(Thomson Data Analyzer) Aduna MapS 3] F8 =19 H5EAS E5)

AESClEwok dANE AW EH,

« WEST JAPAN RAILWAY CO¢ 34 53 7]&d dEEIH(ZNHE
JP1993267701A)%1 “SHAPE OF TOP OF ROLLING STOCK HEAD VEHICLE”
Zled &7 Ades Ayl s AEAEFY AATFRY FH TIEEA
KAWASAKI HEAVY IND, NIPPON SHARYO SEIZO, MITSUBISHI JUKOGYO,
HIGASHI NIPPON RYOKYAKU TETSUDO KK, ZH TETSUDO SOGO
GIJUTSU KENKYUSHO, RAILWAY TECHNICAL RESEARCH INSTITUTE &
67 713l 7Hd We TE FFS PAL o] FATEE T F U

e I3l HIGASHI NIPPON RYOKYAKU TETSUDO KK¢] &4l E37]sd &
Es(F7/IHE JP2005155129A)  “Shock  absorbing structure for tunnel,
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includes pipe sections which are protruded to outside from hood section” 7]

2~ O 1] 3z = o 2= 2= =0 .= 3 z T = [e)
=2 HYEIANAN TEFT TEVE€EA t=d 73S d=EEred T4,
Y o] RTRI(Railway Technology Research Institute) % ZH TETSUDO
] = SE.O = = 1=s
SOGO GIUTSU KENKYUSHO o] %& 7l«€93S Fi Ao F8 AFAA7]
22 uloldl 2= 9o
=2 3ot F U=
ExX] =0 SkE.O = = |31 )= =
(10) &3 &9 sFS T3 JAF/FHEoF 5 A%
E=]=0 2~ 1 = |31 i=]
(10-D S3=4 7ok AT/ 2o 1%
< ANgE &% >
- TDA Co-occurence matrixe= 2E Soi(23121)2] J1=HA(OWPI MANUAL CODE)E Matrix+ EEiZ =245 A
o2, S5 20| LS IEYA(TEIL)Y S J|SYA(BWI|B)2 =40| IHsE
% Matrix 24 xED yS0ll J1£ZS(OWPI MANUAL CODE)Z S, A5 OIRIEl Soi42 SEHOZM,
SJ0| 2 g9 Mz Ao 2401 ks
Reset Manual Codes (Cleaned) 1] 2| 3| 4] &5) &) 7| 8| 9| 10 11| 12| 13} 14| 15| 16} 17| 18| 19} 20
# Records | 30| 25| 23] 18] 15) 15) 15| 14| 14| 12| 11| 10| 10j 10} 10| 8| 8| 7| 7] 6
T T T = = W =1 W = | @ ] T = = | D] S
> N HEEHHHEEEEEHMEEE R EEE
= m
Show Values >= 1 and <= 30 ol = I ElEl S| 5| E|E| B = % Bl & g B|B|E|E
— w| S|l =2 Bl a2l 2" alsla|ls|E| Sl |m|Elw|=| w34
= Bla|®l=|lZ) =)=t E @ Blal|lwmlsw El=|lB2|E 51 4
£ Cooccurrence = E e §‘ =1 sl & w E'_' 5| = E E E @ E m| @] W) P
= # of Records Ele|alz| sl 2| Els|ElE| Bl 5] 2=l 2| 2Bl2
=) TS| =] 2| =) E 2l B2l el Z|S5| 5™ c g|l=|a
= 2|2 | £} 5 2 Sl Els| 2| || 28| 2] 2| 2| E
W e |E g ol 2l =| E| = SN Elels|Z2]l elZ2]lE] &
= s|lsl=l sl E o N al=]l 5] =1 B o M=) [ [f g 2
= Sle|Bloel B8] vlc|lale|lEle|le|lB2lEBlelB8lslelZEls
8 slm|lolzl=l ElE| Bl E|2|E|=|E|=E|ls|Sls|E|E|E
o s ||| 2|~ sl & = =|leol=|c|=|c|B i=]
= —l2lslZ| 2122|832 E|l2|lel-|ael=|le|la]le]la
= #|o| 2|3 z L2 Tl =l =) ei|m|—|m]|m El =
= w olg|lEB|Elalalslsloldlelalalol sl =lalal 26
= 5 Dla|lalcd|lzl=2l S| B2ISla|lEl=E|lglelE8|lg|2|a|lm]=
g o B L B E R EEE EEE R R E
o Sl=1ml=|=s o | = — =l SlIslo|l 5|l o] =
: hd - EEEEEEHEREEEE G A E e
1 30 | Wi1-A06C4: Telephone and data transmis \@\ e 3 o Tm 3| 6| 7|4 B 7| 4| 4|3 4| 2 41 1
2 25 | T01-C03C: Digtal computers -= Input/outpuf 10 \ﬁ 3 6| 6| 2| 4| 5|4 - PR o e s s T ) i 4| 2
] 23 | X23-A05; Electric railways and signaling -} 3 | 3 1 S| 4| 4| 54| 2|1 1 1 2 o s
4 18 | Q21-A12: Raillways -» Railway track arra
5 15 | Wi1-A06B54: Telephone and data transmj & | 6 | 1 G 1 [zl 2 2 2] 1 [#] 2
[:3 16 | W05-DOSE: Alarme, signalling, telemetrya | 7 | 6 | 5 g 4| a8 600 3| 2| 21411 2]1
7 156 | X23-BO4E: Electric railways and signalling| 3 | 2 | 4 1 4 \1\5 4l 44 (F 22212 2]:3 1
8 14 | T01-JO7DA1: Digital computers -= Data proc) 6 | 4 4 2| 4| 4 Q‘#‘ 3|2 22 32| Z 22
9 14 | WOS-DOTD: Alarms, signalling, telemetrya | 7 | 5| 5 Tkl - 4 | 3 *3[‘4‘. BEN 4| 2] 2|23 1 i 21
10 12 | TO1-M02B28: Digital computers == Internet | 4 | 4 | 4 4|64 2|62 4| 33|31 4] 2]1 =22
11 11 | WOs-D0EF: Alarms, signaling, telemetrva | 8 | 5| 2 o 3| 28| 4 321214 T
12 10 | TO1-M01D: Digital computers -= Internetan) 7 | 4 1 o2 2 ] T3 REB  F 23] 21 3
13 10 | Wio1-A03B: Telephone and data transmisg] 4 | 3 | 1 L e Er 23| 2| 3 piEN 1| 2 1120 9
14 10 | Wio1-A068G2: Telephone and data transmis{f 4 | 3 | 1 24 2022 23| 2| 3 Esaa 1| 2 T2 3
15 10 | X23-B02C: Electric railways and signalling] 3 | 3 | 2 1 1 1 Fa 2] g e 1 fab] 1 i 2
16 g | Wi1-A08A: Telephone and data transmizs] 4 | 5 4 41 2| 2| 34| 4| 3|2]|2]|1H81 1 1
17 g H23-BOSC: Electric railways and signalling] 2 | 1 1 1 2 520 1 2 1 1 & 2
18 T H23-A02G: Electric railways and signalling| 1 5 1 3 1 1 1 1 1 1 o M |
19 T X23-B. Electric railways and gignalling -= 4 | 4 3 2| 2 21 & 22122 1 i b
20 & TO1-CO7C3: Digital computers —= Inputioutp] 1 211 1 1 2|l 2 =] 1 s M | 2 G
19 2.1.31 TDA Co-occurence matrix (DWPI MANUAL CODES H]xl)
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O TDA(Thomson Data Analyzer) Co-occurence matrixs %3+ 7]& EXE AyHHW,
535171 ol yehe X(FA vt wxpd)S 7isside] &detA ol FoAe F7]
= FYYOE B F dom, RIS E FAHE e FWr|s RECE AT F U
e o F AzAS E =HAHES £33 WBr]7] (Transmission systems for

measurement or control signals_W05)¥&oFe} #A7} Be Fd& F o AL
A AdRH, HEAE 4577 #EA7]=(W05-DO7TD)(E A vk FADI 2y
B8 7]&(W05-DOSE)(H A > FADHAH E3 117o] Ay o=z A1y}

M AFHE 9902 39T F 9l

o 1 99 FWEor 8l ATt AL Foks AUHoE A7V RS EofE =
2~ o]lo
T oome.

A
e
FEl
x
0%
Y

TDA Cross—correlation matrixe S5 CHERQ B AZZHE Matrixx SHEIZ LIEHH HoZ, S/2H4IF B2
ER0 S5l BACZ Al HHGIH MEDH= Jis sHAD | A0 D
¥ Matrix 224 @ xZEW yE0 S5 USR0S 1, 2 J|=H Y LoiE AL DI (10l DpiE= Bt
)

izl 101 Opi2=-= Zlell 20, 02 &5 22

Reset Patent Assignees (Best Available) (CIf 1 2 3 4 5 3 7 3 ] 10 1 12 13 14 15
#Records| 22 10 9 7 ] ] 6 5 5 5 4 4 4 3 3
£ = 0 o T
£ o
- ¥ = 5 z | 3 0 2
8 Show Values >=0.00 and <= 1.00 g =i 5| « 8
o}
T 3 & L2 = x g
z Cross-Correlation 7 @ 5 g A o 9 o = 5
= Crossed With: Patent Assignees <z 2 5 ek F o 3 2 i é %
= (Cleaned - o Individuals) o | 3 IR -l gl e |l2| 8] =
H # of Records o 8 Q 3 # = = & % @ E
& Pearson's r 2 o E = b g 2 g Z o 7] o
g s} o Z o I 3 lia 2 i = % =
g z o o =4 & = g Z < o g o =
g T [u] = 21 = fiT £ Q o T E = 7 w
o |a r 2 = = = g > B ¥ 5] ] 2] w
= |7 n = 14 o = i il Q 3 s
] E o = T I = X = m ¥ n 7] w
& 1o wi w g = a Y = = I =) o = w
4 £ 14 = Z z x z z i z < o L = 5 i
= T a z T 2] = o z
E % > A ‘ glalz|la|l | E|l5|la|lz|B|E2lz]|5|2]|8
1 22 | KOREA RAILROAD RES INST W -0.043 | -0.0M0 | -0.016 | -0.016 -0.010| -0.010 | -0.022 | -0.046 | -0.024 | -0.010 | -0.012| -0.040 | -0.014
2 10 | ZH TETSUDO S0G0 GUUTSU KENKYUSH| -0.013 w -0.008| -0.018 | 0.225 -0.008 | -0.009 | 0451 -0.015| 0.058 | -0.009 | -0.011| -0.008 | -0.013
3 9 | HTACHILTD -0.010| -0.009 -0.011 | -0.011 -0.007| -0.007 | -0.015| -0.041 | -0.046 | -0.007 | -0.008 | -0.007 | -0.008
4 7 | CHINA RAILWAY NO 4 SURVEYSDESIGN | -0.018 | -0.0:8 | -0.011 b\ -0.018 0011 0011 | <0025 | 0018 | -0.028 | -0.011 | <0014 | 0011 | 0018
5 6 | HIGASHI NIPPON RYOKYAKU TETSUDO Kf -0.016 | 0.225 | -0.011 | -0.01% -0.011| -0.011 | 0.024 | 0:083 | -0.028 | -0.011 | -0.014 | -0.011 | -0.018
& 6 | KAWASAKIHEAVY IND LTD -0.015| 0016 | -0.010 | -0.047 0.010 | 0010 | -0.022 | -0.025 | -0.040 | -0.012| -0.040 | D202
I 6 | UNIV BEUING JIADTONG -0.010 | -0.008 | -0.007 | -0.011 | -0.011 -0.007 | -0.015 | -0.011| -0.018 | -0.007 | -0.008 | -0.007 | -0.009
8 5 |CHEML -0.010| -0.009 | -0.007 | -0.011 | -0.011 -0.007 hN -0.015| -0.041 | -0.016 | -0.007 | -0.008 | -0.007 | -0.008
9|5 | NSHNPPON RYOKYAKU TETSUDO RK | -0.022 |BOMER] -0.015 | -0.025| 0.024 IHENEANGRER]  ENEENEENEER|
10| 5 | TOKAIRYOKYAKU TETUSDO KK 0016 -0.015[0.011] 0.018| 0.083 | 011 01 | -0.02¢ R -0.027 | 0011 | 0013 | o011 I
11 4 | MITSUBISHI HEAWY IND LTD -0.024 | 0.058 | -0.015 | -0.028 | -0.028 -0.018 | 0.8 - -0.027 -0.01g8 | -0.020 | -0.048 | -0.023
12 4 | NIPPON SHARYD SEIZ0 KK -0.010| -0.009 | -0.007 | -0.011 | -0.011 -0.007 | -0.007 | <0015 | 0041 | -0.016 RN -0.008 | -0.007 | -0.008
13 4 | UNIV SOUTHWEST CHINA JIAQTONG 002 0011 | -0.008 | 0.4 | <0014 | 0042 | -0.008 | -0.008 | -0.018 | -0.013 | -0.020 | -0.008 W -0.008 | -0.01
14 J | FLJmTsULTD -0.010 | -0.008 | -0.007 | -0.011 | -0.011 | -0.010 | -0.007 | -0.007 | -0.015 | -0.011 | -0.016 | -0.007 | -0.008 \\\ﬂ\\ﬂQ\ -0.008
15 3 | KOBE STEELLTD -0.014 | -0.043 | -0.008 | -0.M8 | -0.0M8 | 0202 | -0.009 | -0.00% | -0.021 - -0.023 | -0.009 | -0.011 | -0.009

13 2.1.32 TDA Cross-correlation matrix
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O TDA(Thomson Data Analyzer) Cross-correlation matrixgs &3+ ~7 B
5129 dRecords)7t B2 &9 TOP 15 v, A#dAZF 0.5 oo
A5 dASY AAHORE PrIEs AES e ZIFY9YeE B F e

O KOBE STEEL LTD®} TOKAI RYOKYAKU TETSUDO KK7} A2 3##A7F 0917
27 w2 A0E E4EHM, A 3ol ZIeAdABAE P 2R dAES B
@ 4  <9J31 MITSUBISHI HEAVEY IND LTD®} NISHINIPPON RYOKYAKU
TETSUDO KK7} g#3dA 0.7660.= F WHARZ 7|eZdAAA7E 718 238 dA
< T 5 3l

45 ANl Be BokE Telstel, AA/1Y AAYE BAS sety Bast

O
o oot
EI[O —{oil

4 BAAT) B2 AA

Bof =g Folg AW uH, 1990d%E dA7A E 1597
o] #Y =o] ¥uEHI flon, dF Fio] AN tAHez 1990 FHHE
A o)

=
slo] A2 AEAFE SO Bilo] FolHw gt ¥

i)

O dx ©Hd v7Ishy 7le(Ar]e) Eokel =&l ®Wol ¥xEHI flow, Addzs
ACADEMIC  PRESS LTD ELSEVIER  SCIENCE LTD, PERGAMON-ELSEVIER
SCIENCE LTD, LSEVIER SCI LTD, PROFESSIONAL ENGINEERING PUBLISHING

LTD 5 %4, PlZe] AdelM % =Rol BEH 912,

O =/PEE B, f3el ABA Bol WHUWHL om, FHE oRre =T A

Zlo] REBWEHIL A= GFoZ Hd Fof A7 =¥o] Fagt 434

O o] Eofol-= Howe, MS w<=("]= Boston Univ)7} 217A4°2 7} wo] 23 A
o2 JeUyz L8 o] Eol Hu} dAFr|#:e ul= Boston Univzh 2471, Y9
RTRI(Railway Technology Research Institute)7} 8719 =& wWxsow, wnjx
Boston UnivZ} #& #oF =& ®Wo| ¥HEst Qlo] ks AEst s &
ENNES
Y=

U E5i4 2E

O HE m7|da A F&= Foke] SsFdqs AuEd, 1990978 A7+ F 2314
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o) #¥ FEES/L 2T Qlor], FFo| IUGME Arteln, ¥, B, v,
9le. PEUEE 20064 o) F 29 St AA 5319 60%

=
g A 5 AT WA Bof BAo] Z/kshL golm el

AR 7ed2 BH, FZEd v7Iste A|eAr]9)d 94 RUE"7<B7]%)
Hof 5357} 50%4 YAl YEhda e 5315 ®Bol gﬂ@ 49l 5 ELA(Top
5 Assignee)s A HH, gh=ro] KRRI, ¥£9] HITACHL, RTRL, F=< HZnEd
o] B2 Y& sta 9lomn, o] Hof T EUJELS Y| HITACHIE Al9sta o
HE A= Edd H3Eo] 298 Ae T, A4 7|&e BA] /&R &2 A

EFU=7PE ARV SSEEE AvEY, 8, d=o] FEEY s AT
(A7]€) &oF 537F ¥el yehda 3ls 94 RUHIHBS) &k 30 7
B 538 sk e AL dehua glen, ST M B As &

o] BoF AHe Efsta e Ao HAR,

Ag E4e Bl =7HE ZAYES v Y, 9] 53 ANFgREe onst= A%
FRASPFDE 19 =9 Family Patent7} e f¢o] EA Uehdn gow, 93/
4 53 Hfoh Bee] 2 JS=AFCPP) 9 FFHAFPD H ¥ FIH2HE
AP 1y 71%@11—’?@8)01]/‘1“ D]Efol 7P we AAEES Ueii s ol

de] A9 BHAS AR, QL% 5 /EGFET AR R Aol
we £ES BolX 9o FF B ok /& Fuk AFE aTHE 4B,

O faE3 23179 gk Text miningS E3 A AFIHES  AHERH,

Air/Hood/Inside, Section/Structure/Hole, Node/Network/Sensor ¢  Text7} &3 #
7% SOl Bol UEhaL Qlof, sid okl i Ve HFEEI =& AR B 5
LS. E3] 201499 =¥¥® FHX EFEL BW Device for accurately positioning
railway locomotive, Real-time detection method for high-speed rail, Online
monitoring track traffic axle temperature system 5 92 EUEHHB7&)I AdH

7€l A FAYS & F U=
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24 e A3 2 A%

L =9 A% &7

O 2009d & EUM= ‘B 71ex @) AHSA A3 A&7Hsd ve) mgr=w’ o
Het ofds AARRE AR vk o, AL7bedd vHnEe] 54& aso] #4ol
A= G A, HAe] U, B Aa, AR dEAY HAE AHEGlE. ©f
£ 247 A% o 22 71T AAE AAE S
o AAF AL, A48 A 2 G FFEE wolV] AR AETFAHES

x58 oF S
« A=Az THY S Uk 24
- & 8 dyA E&2 AR TLHED)
- 23 8 dAgF S
- HE SAA] domM FHUEES wol7] AT Aurle A
- &= 3
- s SHEAE S
o HISAEZ, 2AVF: A TEY S, ARIE Aa ARAEE dsE Vs
SHAl sk Aol At
- EEA o1&

e WELY £Hxo FHZ AL, oUx Ao % 2247t~ TAAE VS e
Telematic &2 73}

EN L

o FATH AR A2E AR FEF7Hed 3 Telematics &89 S
- AR ZA 8 Z2ESE 4 AHE T

« FRIFHLE AT et
- 44 th A

- duA w84 2 - FAAE AS@ER), A duA AR, A=)

>
ofo

>
R
ot
ot 2 o 2
o H

- A OA 73t
o ZHE(Wheelsets), A&7(Bdo]la) 5 kol F83 AF FAFA dd 74
Ha 71 o] 7
- MEL FAES 7IHe i
O 3H EIM(European Rail Infrastructure Managers)e] Zafjo] wl2m 14315 QJs)A]
= AlZEAA oA 28 European Train Control System(ETCS), 7]z, A
Z]o] o]&, TelematicsE &-83%+ Intelligent infrastructure, Intelligent trainss2] 7§d:
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N
oft oﬁ
= 3
e
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n%‘ 1
— Lol
T
o 1
52 ‘U
ﬂ]o I
-
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N
tfol
z
N
oy
2
=
N
&
rlo
>
A\
X
>«

HFeoz 7 78S g A, A3 #dE 2000 A

K
ich
>
)
©
=
td
s
)
o
<
i
mjo

3 221 2000 AlA A=Az} AR R

Or= QAo A
Hed |9 | =0 | =200 otAlor | 2131 | CIs o T
=S G e
Al
;Hi/ 3170 | 500 | 710 | 310 | 3.250 | 570 | 470 | 220 | 9.200 | 14.2
AT 2=
gé'l/ 5450 | 1,760 | 7.600 | 610 | 5380 | 820 | 2,680 | 430 |24.730 | 38.1
ISEY
ciz | et | 1000 | 400 | 170 | 60 | 70 | 170 | 230 40 | 3,040 | 4.7
& ;+Xa||/ 1180 | 390 | 30 | 10 | 410 | 15 | 470 10 | 2515 | 3.9
Al
;Hi/ 4170 | 900 | 880 | 370 | 4220 | 740 | 700 | 260 |12.240] 18.9
Ay
gé,'l/ 6.630 | 2.150 | 7.630 | 620 | 5790 | 835 | 3.150 | 440 |27.245| 42.0
# |10,800 | 3,050 | 8,510 | 990 |10,010| 1,575 | 3,850 | 700 | 39,485 | 60.9

AFEe At 7HE’F°1WJ_ ]

AT AT 2 HE9F uFA=EE FH3a e
< AeH, AT 59 THe AN 0}

o
A3 A A= dzeh Al of 14
Aot A ol FEAY. W wF
FARY ARTFEI AT

AN AR ot 2

i
>
ox
o
o
Iz
A

® 222 FF AA A=A AT (FL)

or= Aot A
KNRY | S|E | S0 | 300 | OHAOH | 23t | CIS
== Ob  |(mpr EUR)| (Z9)

‘144

I 34,970 | 18,763 | 8,900 | 15,621 (123,983 54,356 | 35,355 | 3,006.7 | 294,954.7 | 454.6

‘154

0|5 182,471|29,132 |309,172 | 33,499 |101,786|25,915| 70,155 | 3,289.3 | 755,419.3 | 1164.3

A 217,441 | 47,895 |318,072 | 49,120 225,769 (80,271 |105,510| 6,296 | 1,050,374 | 1618.9

014971 Wr|H oz ST EAET FHo wet ofrlo} A FuIb F Ao
2 Holx, 20159 o] Fel 4vks FAS nF Fuf Ao A% AW Byl
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)% EUR AA ARAFE DEUE FHOE 49 oliolE SWoR A&HoR

Aol BT AoE AFF F Ye FF Byl AR Fub G453 AW Qo=

g, o W MFHI B 5 ALFA Y BT, 3T 5 FL FAMA 2o A=
A

N AE AT ALE Aol .

O Ax/nxk/HE & T AemAe dgk AAAS] wdFe WIO(World Trade

Organization)/TBT(Agreement on Technical Barriers to Trade)@Ae] A2 nlgto

2 3 AA ARFY FA4 2F3l

o AAVIA EE Ao AHEH g «l A= AAFAAN S F &9 “AF
F AWM o HIE-E T3 o] oud FRES AAT s FAXHOE HAS
Zov AAE mEtol PAT, HT 5ol BRI dFEokdA AdsT|vdA
(Performance-Based Design, PBD)Z 2] #H3to] A=FH 1 93

o ASVINHEAE Feldoln SA4VMs 3 A&

3T =
ST AAATAL ARYIA ¥ S glow, ol FEAAH

E A R4 "‘_1—51'?-:!_0]
Ypol e A5uAE Aol Hgstm Qorf oleld AFe AAH FAt @
T A+

O =u Bd s A¥EY, ASEHIL 19059 AFANA H2= AFE] A A

gaddols 24lkm=A AA HExAMe of 78%01] e, vE£dE HE2 A
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Total Track Length (km) Electrified Track Length (km)

Locomotive Installed Base

1.186,924.3
CAGR 204,447 5 135,768
1.1% -%%C;'f CAGR
1,102,280.7 . 1.4%
J 278,655.5 126,637 l
| L J , i | I .
2013 2020 2013 2020

2013 2020

Passenger Coach Instalied Multiple Unit Installed Base

Freight Wagon Installed

Base Base
85,574
357 77T 3,140,508

S0 CAGR CAGR

CAGR 14% | 0.8%
304,351 1.5% | T 2 867,810 |
| ‘ , ok J i

2013 2020 2013 2020 2013 2020

2.2.8 Rail Market :
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Forecast Overview of Key Rail Parameters, Global, 2013 and 2020
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Strategic Insight on Global Rail Market, 2012.5, Frost & Sullivan)

1,035,887
1.010.767 + Only a mere 0.2 percent growth in global mainline network length. _—
e « Europe to maximise utilisation of its current network for freight; Asia to add i
7.2% extra capacity in terms of track length. - South
3.9% America
Note: Chart In Center Shows Mainline Railway Track Addictions By 2020 In Each Region
= Africa
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24.9% 26,704
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[}
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an
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2010 North America Europe Russian Region Africa South America 2020
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2012.5, Frost & Sullivan)
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Note: Chart In Center Shows Investments In High Speed Rail Infrastructure By 2020 In Each Region e
Switzerland
Total global rail infrastructure
investment between 2010-2020 is
expected to be $910.61 billion.

This was total expected investment
in HSR. Most of the Obama
government ‘s planned HSR was
voted against in November 2011

Canada

Asia-Pacific Middle East & Africa North America 2011 12020

Note: All figures are rounded. The base year is 2010. Source: Frost & Sullivan analysis
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(3) OPEN FOAM

O OpenFOAM (Open Field Operation and Manipulation)> <= Imperial College2]
Henry Weller ¥rAFe} Hrvoje Jasak ®Abell s 7idt®l FVM Aakf-A98t (CFD:
Computational Fluids Dynamics) Z&I1#o]m, GNU GPL (g8t FF AME 3F|71A:
General Public License)E #<of ®& OpenFOAMS 2004\ HE] 223 =7} FRE ¥
M=ol A

O OpenFOAME & I 4t
FEg Cr+ Ao E e o 2 ZAAAFHA7] "o AHEA7}

O OpenFOAM®] 50 2= C++ ddojo] AAXFAQ] EAS &8st Z203 Y79

A AP S Er18hs W3S dabERl 59 : = A3 FARH
THFOZAN AMgAE BE F3H3 go|HggES BT o3k Eiltgt=s Yste
4 Ao APEHE BE EHE Fo} vtz AMESAY ZF EWE JPtoE 3l
FAHolY F7HE il FET A2ITE HSAA A9Y §F Zzadloz A8
2= olo
Tooame.

(4) CFX

O ANSYS CFX&= CFX-4¢9} CFX-TASCFlowE 7]d¥to =2 A3k FVM CFD (computational
Fluid Dynamics)af|4] Z =9,

O CFXe] EA-& pressure-based coupled algebraic multigrid solverZ <=sd4do] o}
#, CFDE sliMstr] Sk d@ddAse] A&t sl wma2A 72 4 A3, coupled
multigride] g3k 471 H-E A Fsta Ao
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A= FLUENTS} 72 ANSYS Workbenchtjoll A<Eo] 7]%52Q] HEA ZHE

o

O

oo
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ol o
AT

(5) AcuSolve

O AcuSolve:= AltairAtollA] e =z 7s8og  Galerkin/ Least-Squares(GLS) FEM
ZIdte 2 st GLSE w2 759 HAIEE 7MHHAE " F23t o s ofy
& TP BE Wee] $Y A5 nodal Hike AHEE

=
Fed

rr
T

H

filo

O Moving Mesh”7|®& =235t ow, LES % RANS =d& x3s}

(6) FLUENT
O FLUENT+= 1980ddiell 7Rt=o] wl= FLUENTAFS A @A) ANSYSAfol| A<4r5]of

RO EEASL)

4>

O E|dEolo] o= 1999 < ~9] HBIAFo 95ty S ETE ANEYUT B
o] ZRAE AEHI U

O FLUENTE= ®HIt54A(ow subsonic)ell A 9b=-d(supersonic and hypersonic) % %l
Z(transonic) fr5 & F&Y A F9& WAL + Jde FFAFHEVM CFDA
Solverdd. FLUENT+= ¥t Axl f<A4(mesh flexibility)s} &FAol 7|dkgk Z
22 mesh adaption)”]1X 3 AAIG ThFst A4 2dls AF3h

oo oo me

O o]&st= dx &2 sfi4de]l 7Fs3k Moving Mesh 2 Dynamic Mesh #-&°] 7}&3t

H, k=4 A s B 1A, v FAs Aol Vs

S
1%
o
o
02(;5
i,
PR
o

O Tt AMAlAY 2do| 88 E4EAT 7M $8% 549 73HA A A (finite
volume method, FVM)3 EatA%E ZAR AREE = Sliding Meshe} Dynamic Mesh

Pl S4e A
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(1) #3-4) A H(Finite Volume Method)

Control
Volume*

3 253 F3A A H e

O 347" (Finite Volume Method)S& T3 3D 4t FAlsiAde] A9 &9 AH o
e gt BT L oluA Sol BEWAS A8 vy EolE FH 8 5
H AA A FIhe i dHAFE ol AERE Fast=urt s AgHS AR

3= 8 2471 H.

O AHAF fAMA = dHAAES 7]ster HAo=E Grid EL& MeshZ EHSHA
Mesh e F2d & FFS oA =1 AP FAA s A 2x4Y 7}
AEstA S7HEE A SRl FE HER fAAzte] FHEE As &
o2 AYT T Jdv e A Fo] H8E F e MHERES HAEFE T

Polyhedra Mesh

O ZLHFAl siAolAe Al gk

)

Z v ¥4 2l (Governing  Equation)2 2]-83te] A4ke
FHA =M o]y g AL EWels T e 73 AF a4 EE HE
Hol Z47+e] 3 A8 A W ABEHO v FAHEH WFEe] e A H. of



dhe] 2 Aupgglel og ven.

9
EJp¢dV+§p¢V-dA=j€F¢V¢-dA+JS¢dV

v , A v

W £ 8 ’ N N
Unsteady Convection Diffusion Generation

T

Wo| Z7} Ago wel Ade
27457 ol et

(2) Sliding Mesh / Dynamic Mesh

O Sliding Mesh= 3l4%42] o]F = H
o7 HadY daFd EAte| F 7Fs¢h Sliding Mesh7} 7H%}H7] olHol= &
APHE ol &st] BEAREIAET, o3 MHeEE HAW dxATH B2 J2E

%%% B A /\P/\Pﬂ]i °H S| o]“— VAl o] %7]..‘5-61—

o{:o rr

O Sliding Meshe] 7de, a4 w=rldle A= REF T2 HEow THaA 7}
] O =

e £554e A 2o A Wge] $5¢ PR WP, Slding Mesh
& 4ol weh Mesh FE7h gEo} 917] WEel Wad wHold Jeiol Mkl ge
o) AAE FAstelok she wHol g

.. Zone 1: Static Zone

- Zone 2: Dynérhic Zone

—

1% 2.5.4 Sliding Meshe] 713

O Dynamic Mesh+ Sliding Mesh7|'H-& @7l Adoz =w<el
Mesh 7&5 AASRE Wslsle 7|5o 2 Bt HE3 Akt 9 Z
F FAYS 7 F F U A3, HAE ARREE Wall 5 AAERE
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AHEEE AFEE TR 71E0R ST A

tgFe] Aggdelt 17 A4 BA 4L gt ole@d FezE Ax"e T
Zate] galof sk ol @ WARA A sl vlFe] Fopgel me YR Y ES
a5 83 FH2H AoEe AR TSsAY A, ke Al 75| oHes
sds] g8l 2eeEg ol8d FesE AsEe g A7} EoAR g
o) 2AH A2 FE=A] 17te] AHAu|F=d] gigk u|fA7e Y] FEHE Aulx V)
RS o] 83 SE2H A2'E AFshe (A solua Jlem sudlME 71
=72 HATAKISTDAAM A75Ho2 HPCE 745t &83tal A+
FH2E AFEHY 29 2 HEALNAM st=dol T4 vESA FANE 8%
2 F s s AR dHlolE ] @ AL Slste] F ) o) stEraz

o XA AR HolHE FAA A= vl H(mirroring) T+ FERA~H AHA
o2 QI3 Hlolg £ thu|d UPS(FAAHDLANE A4S F+ 95

¥ 254 ol A o]8&7}53 KISTIe] HPC
Kisti
TACHYON Il GAIA
SUN B6275 SUN B6048 IBM p595 IBM p5
300 24 5,888 30.7
Rpeak
TFLOPS TFLOPS GFLOPS TFLOPS
Core CPU= CPU= CPU= CPU=
25408 3008 640 1536
Memory 76.87B 678 2,772GB 8,704GB
HOD 1061TB 207TB 6378 336TB
Network - - - -
AL AISG S s A Aol A Sl 2E A|=EY] ARE2 AARFAEN A AMEHE 22D
Wel B RESS Budle BAd Aste PPADE ] dFoT AgHE
z2aRe PLAYE 9% LwAFE ATk gAY} Fe2E AzEE A
Z=~ olo
T AR§|
=, PP AN AgEE mdo] WEAY YuelE 540w &
=slo] FE7b FI4ete] wet AzE ol HEEeR FrlekA 97] WEC(Minsk's

2 ZRAANA ZEANE Y AR W
A log2PHi7kA T 7| AD)

PAe] ZEAAES AT Y
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