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Content Management System for Faculty Members’ Profiles on the Web Site

Masashi Kitahara

Academic Service Office for Systems and Information Engineering, University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8573 Japan

In the web sites of educational organizations, faculty members’ profiles have been regarded as an important content
for faculty members, office staff, students, and candidates for the entrance examination.

A content management system has been for faculty members’ profiles using a CGI (Common Gateway Interface)
script with Perl, with which each of the faculty members in our department can edit his/her own profile information on a

web browser and make the profile open to the public through the Internet.

on our web site.

The system has been run since June 2007

There may be little technical novelty about the system because it was designed and created according to the request

from our department.

However, its usability has been highly appreciated by our faculty members and office staff, and

the profile information created by the system has been a useful and important content of our web site.

Keywords: Faculty Information System; Faculty Members’ Profiles; CGI with Perl
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fgEla < RHIOEFEP KDY FTOF—ZOHEX 2— RTI1 31 " FORLEBEOTAL2 #74
234 RO ASCH 22— KiIZL72b D (Fmyw 7 ¥ L) ZEBEMLRWEWT otz

X "SOORD¥"
O"SO0RD49¥"

CR I ¥n T3 ¥ RFIZRMA S DITH BN o T2,

com2 GREEE) MBEEAHELMN ST
HfH = — ROREHENDD» > TDRho Tz
"¥x020100XRS,506W, 1¥x03¥r¥n"

TITT 5 E o TV, ¥n [XE/AT 0x0D 0x0A #1X->TLE-> T2

"¥x020100XRS,506W,1¥x03¥n" & L TEEMSIL OK

ZAIENHF 2D o T2 DIE, (ETX) 28 Ctrl-C 72D T, FreeBSD @ /dev/cuadl A3EEHY LCLE > Tz,
“stty -f/dev/cuadl speed 9600 parenb -parodd -cstopb cs8 intr undef™;

@ intrundef %725 2 & CTHER,

X 5.

> http://pfwww.kek.jp/kosuge/

11

At & OBED O F L TE PRI D030 o TLE o ooy & £ DOfifR Tk



#! /usr/bin/perl

# This is the main tank pressure gauge and the thermometer data collection program.
# for Real Time monitor

# 2006/3/2 by Yoshihiro Yamato

open (OUTFILE, ”>/home/yamato/real_press_temp. txt”);

# Device opening to transmit
open (BUFFO0, ”>/dev/cuad0”); # cuad0 = coml

open (BUFF2,”>/dev/cuadl”); # cuadl = com2

# Device opening to receive data
open (BUFF1, ”</dev/cuad0”) ;
open (BUFF3, ”</dev/cuadl”) ;

# com port initialization
$press= stty —f /dev/cuad0 speed 9600 —parenb —cstopb cs8 ;
$temp = stty —f /dev/cuadl speed 9600 parenb —parodd —cstopb c¢s8 intr undef ;

print BUFFO “SOORD49¥r”;
$recv_press="";
for ($a=1; $a<=25; $a++) {

$bp = read (BUFF1, $press, 1) ;

if($bp 1= 1) {

last;

}

$recv_press .= $press;
}
# Pull out only the pressure data part.
$press_log = substr($recv_press, 7,5);
# Addition of decimal point

” o,

substr ($press_log, 2,0) = ".7;

# send “STX) 0 1 0 0 X R S 5 0 6 W | 1 (ETX) (CR) (LF)”
fiprint BUFF2 "¥x02¥x30¥x31¥x30¥x30¥x58¥x52¥x53¥x2c¥x35¥x30¥x36¥x57¥x2c¥x31¥x03¥x0d¥x0a”;
print BUFF2 “¥x020100XRS, 506W, 1¥x03¥n";

nw.

$recv_temp="";

for ($b=1; $b<=15; $b++) {
$bt = read (BUFF3, $temp, 1) ;
if ($bt 1= 1)
last;
}

$recv_temp .= $temp;

# Pull out only the temperature data part.
$temp_log = substr($recv_temp, 9, 3) ;
# Addition of decimal point

” ”

substr ($temp_log, 2,0) = ".7;
print OUTFILE “$press_log, $temp_log”;

close (BUFFO);
close (BUFF2);
close (BUFF1);
close (BUFF3);
close (OUTFILE);

6. EEE - AR & Ol(E 7 v 77 A present_valuepl Y — AT — K
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#!/usr/local/bin/tcsh

DS:press:GAUGE:1800:-0.1:0.6 ¥
DS:temp:GAUGE:1800:0:40 ¥
RRA:AVERAGE:0.5:1:600 ¥
RRA:AVERAGE:0.5:6:600 ¥
RRA:AVERAGE:0.5:24:775 ¥
RRA:AVERAGE: 0. 5:288:797 ¥

RRA:MIN:0.5:1:600 ¥
RRA:MIN:0.5:6:600 ¥
RRA:MIN:0. 5:24:775 ¥
RRA:MIN:0. 5:288:797 ¥
RRA:MAX:0.5:1:600 ¥
RRA:MAX:0.5:6:600 ¥
RRA:MAX:0.5:24:775 ¥
RRAMAX:0. 5:288:797

/usr/local/bin/rrdtool create /usr/home/yamato/main_tank_press_temp. rrd ——step 1800 ¥

7. rrdtool-create-p t.sh DN

rrdtool graph 2=~ K& =)V A7 U7
FNTITH &A=V OB 13
—A— )L LTRERICEEFE SN TR, 2h
Ze [BIRES D 72

rrdtool-graph-p_t.sh > /dev/null

LTI —mfRk LT,

T—ANE, TrANVEXHL, T—F X
— AWHD Perl 70 7T LT T TERK
DY )VAT YT IR EDL S 7p x4
TTHEITINTWANEE LDT-WEIK 9
R,

6.3 Web 227 Y CGI

22— —D Web 77 U HFNLD Y 7 A
MZIGE L, 3 ORI & H T 72912
CGI (index.cgi ) CTT—# 7 7 A L DFiIriA
Fr, BHEALEE html TOH A ZEITH> T D,
FEANEX 11 @Y TH D,

6.4 Web 77 UWTOHBNEH

NERZRE X 7 T ARG LR g i i
WEZp & AL J10MRE DAL 23 bl g 26
EEICEHBGOHEET Z o0 o
T Ak « R HE B & ReloadEvery® & WY 9
Firefox DJLIRMEREZMEH L., 1 0B &5
BEREICRELT —¥ 8 7 OFGERIAL
ZHEMEL TS, (K 10)

65 BT —HZDNRNIT v

RKIATALADPCIE, £2Cx 1 HBTHHST
WAHEDTN—RF AT DY T v 2
ZHEBRENRKIV, D729, Samba Y—
NeSth B BB 7 7 A% 1 B 1 [EE
RRCEEOFHPCIZHBIMII NNy 7T v
aE—ZWMHEHICL TS,

® http:/norahmodel.exblog.jp/321560/

#!/usr/local/bin/tcsh

/usr/local/bin/rrdtool graph /usr/home/yamato/press—daily. png ¥
——start —ldays ¥

—end —1800 ¥

—imgformat PNG ¥

—width 640 ¥

—height 120 ¥

——color BACK#fafOe6 ¥

—color CANVASEFfITff ¥

—color GRID#191970 ¥

—color MGRID#999999 ¥

—color FONT#003300 ¥

—color FRAMEZ#003300 ¥

—color ARROWHOOOOfTf ¥

——vertical-label *kPa’ ¥

——units—exponent 0 ¥

——title 'main tank gas pressure (daily)’ ¥
DEF:press=main_tank_press_temp. rrd:press:AVERAGE ¥
CDEF :kp_press=press, 1000, * ¥
LINE2:kp_press#ff0000: “pressure” ¥

GPRINT :kp_press:AVERAGE: “AVERAGE = %+3. 01f %S” ¥
GPRINT:kp_press:MIN:"MIN = %+3. 01f %S” ¥
GPRINT:kp_press:MAX:”"MAX = %+3. 01f %S” ¥
GPRINT:kp_press:LAST:”LAST = %+3. 01f %S”

/usr/local/bin/rrdtool graph /usr/home/yamato/temp—daily.png ¥
——start —ldays ¥

-—end —1800 ¥

—imgformat PNG ¥

——width 640 ¥

—height 120 ¥

——color BACK#fafOe6 ¥

——color CANVASHFfIfff ¥

——color GRID#191970 ¥

——color MGRID#999999 ¥

——color FONT#003300 ¥

——color FRAME#003300 ¥

——color ARROWHOOOOff ¥

——vertical-label *Celsius’ ¥

—title 'main tank gas temperature (daily)’ ¥
DEF: temp=main_tank_press_temp. rrd:temp:AVERAGE ¥
LINE2: temp#0000ff: " temperature” ¥

GPRINT: temp:AVERAGE: "AVERAGE = %+4. 11f” ¥
GPRINT: temp:MIN:"MIN = %+4. 11f” ¥

GPRINT: temp:MAX: "MAX = %+4. 11f” ¥

GPRINT: temp:LAST:”LAST = %+4. 11f”

"""""""" WHE, HF., FRg~Efi<

8. rrdtool-graph-p _t.sh DD —
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TRUUE NG BEROA—T SRR —

EHEREHRET 5 |1%§§§Ii ERIEA (AT 59)
BR&x| o 1234567891012 13]1a]15]16[17]18]19]20]21]22]23]24]25]26]27]28]29]30]31][32]33]34]35]36]37]38][39]40]41][42]43][44]45]46]47]48]49]50]51 53]54]|55/56]57] 58] 59
o
main tank press temposy | Z L 0
HUTLSALTE e 1 3 5 7 ol || [s3| [15] 17| |1e| |21| |[28| |es| |27r| |29 |st| |[ss| |ss| |s7| |so| |a1| |[43] [as| |a7| |ao| |[s1| |[s3| |[s5| |s7| |so
real_press_temp.txt
RRDF—% .
main tank press temprrd | 107 BE 2 2 2 32 42
Oy R7A s
oo a o | |M15ABE 4 18 34 48

crontab - TOIRE

O cron

* * /usr/home/yamato/record. pl

* % * % /usr/home/yamato/present value. pl

,32,42,52 * * % * /usr/home/yamato/rrd-record. p

4 48 * * % * sh /usr/home/yamato/rrdtool-graph-p_t.sh > /dev/null

.
ﬁEB%Lrecnrd plZ#R4TLET—4% (main_tank_press_temp. csv) IZiBA

IZ 22 32 42 52 DI EEIC

press—dai ly. png
temp-daily. png
press-week|y. png
temp-week |y. png.
press-monthly. png
temp-monthly. png
press-yearly. png
temp-year ly. png.

o
& & (Cpresent_value. pl 1T Lweb T 5 Y FRAEMBRRADH Y 7IL S A LsT—% (real_press_temp. txt) & L&,
o

rrd-record. pl €317 LRRD O F—4 (main_tank_press_temp. rrd) &

A
.18, 34,48 D#9155E EI<rrdtool-graph-p_t. shxE{TLweb TSI HFOTRTAY 5 7EBRT— 2 EUTOIRTHERT 5.

X 9.

cron TOT—HEFHA I T —E

D BRI .l'l'lh'.'l HEG Joia=001 =D s8N0
@-2-QC-ORE e G- O
12UDARL + 0O > i0kR2E
FIVOSFHRA KN - REE=H—
mueoEh: +0.568 MPa (5.791 kg/cm?)
[+
mrE0RE: 24.6 °C
BrE
24602 rwe i
| BeERD ] EnERsE
main tank gas pressure (<
et Lo
38 | A=T% K CIWITRTE 0B
A-TERSFR- L TR e
g SR = I
i | FEMTHTA -0 RETTE) 1%
i RTEROSEREL TR 5L
waa A-DEIVHERELTIET
FEI WEe les MEe e ek ar  A=-Thh o EA-ATEND TATHFTT RS
W pressure  AVERAGE = +568 MIN = +566 HAX = +5568 LAl WATDACTT M
main tank gas temperature |wiSeer URL-QR =
b1 TATEEG
S i S—r p—
b A== T
E . -SSR
3 o= I T
- Y
T e T me M 90 M0 KK Wi 100
Wteaperature AVERACE = o345 MIN = o34 MAX = o348 LAST = 348
BE0S
maim tank gaw pressure [weakly)
ol
I.__._.'_'__,_.——--——-.___,..—-—""l—\_.___
- M0
=
S s
= o | )

10. ReloadEvery T7 — & F/Rs% H B HE%E

(Firefox THZ U w7 A= a—hD)
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#! /usr/bin/perl
# This is the main tank pressure gauge and the thermometer data collection program.
# 2006/3/2 by Yoshihiro Yamato

open (INFILE, “</usr/home/yamato/real_press_temp. txt”);

$load_value="";
for ($a=1; $a<=11; $a++) {
$v = read (INFILE, $value, 1) ;
if($v 1= D{
last;
}

$load_value .= $value;

}

# pressure data part

$press_log = substr($load_value, 0, 6) ;
$press_kg_log = $press_log/0. 0980665;
$press_kg log = substr ($press_kg log, 0,5) ;

# temperature data part
$temp_log = substr (§load_value, 7, 10) ;

close (INFILE);
fffte | html CHD #af
print “<HTML>¥n”;

print “<HEAD>¥n”;

print “<META http—equiv=¥"Content-Type¥~ content=¥"text/html; charset=EUC-JPY¥”">¥n”;
print “<TITLE>FE X > 7 [ET) « lEE =% —</TITLE>¥n”;

print “</HEAD>¥n”;

print “<body text=¥"#000000¥” bgcolor=¥"#FFFFFF¥”>¥n";

print “<HI>12UD XL b & U HEE<br> = # > 7 SFCFONT SIZE=Y"+1¥"><SUB>6</SUB></FONT> #H A
£ - BEET=4%—</HI>¥M";

print “<FONT SIZE=¥"+3¥">¥n”;

print 7 HEDES : ¥n”;

print “<FONT SIZE=¥"+4¥” COLOR=¥"H#FF0000¥”>$press_log MPa ($press_kg log kg/cm<FONT
STZE=Y"+2Y” ><SUP>2</SUP></FONT>) </FONT><BR>¥n”;

print 7 HAEDIEE : ¥n”;

print “<FONT SIZE=¥"+4¥” COLOR=¥"#FF0000¥”>$temp_log C</FONT><BR>¥n”;

print “<HR>¥n”;

print 724 Bfij v 7 <BR>¥n”;

print “<IMG SRC=¥"press—daily.png¥” ALT=¥"[press—daily. png]¥”><BR>¥n”;
print “<IMG SRC=¥"temp—daily. png¥” ALT=Y"[temp—daily. png]¥ " ><BR>¥n";
print “HE v 7 <BR>¥n”;

print “<IMG SRC=¥"press—weekly. png¥” ALT=¥"[press—weekly. png]¥"><BR>¥n”;
print “<IMG SRC=¥"temp-weekly. png¥” ALT=¥"[temp-weekly. pngl¥ " ><BR>¥n”;
print “HE 2 7 <BR>¥n”;

print “<IMG SRC=¥"press—monthly. png¥” ALT=¥"[press—monthly. png]¥ " ><BR>¥n”;
print “<IMG SRC=¥"temp—monthly. png¥” ALT=¥"[temp-monthly. png]¥”"><BR>¥n”;
print 74w 7 <BR>¥n”;

print “<IMG SRC=¥"press—yearly. png¥” ALT=Y¥"[press-vyearly. pngl¥ ><BR>¥n”;
print “<IMG SRC=Y"temp-yearly. png¥” ALT=¥"[temp-yearly. png]¥ ><BR>¥n”;
print “</FONT>¥n”;

print “</BODY>¥n”;

print “</HIML>¥n”;

11. Web = 7 >/ {ERK CGI (index.cgi )
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7. FEDH

RRDtool & lighttpd & ffi 92 FIZ K - TIEN 7
[H7UPC (Celeron 466 MHz) T 4 > 7 ABUEREE N
FREHX T DOKRT vAbhiE (SFs) HADBIEDE
T RERO 24 e s @Bile s, Aflln 7, &
v 7%l ok ——cigfit oz, 2l
IEEERORPBE O —FBE L TH Ay — L b
oty BIZIE, EROa T4 a =Tk
Vt=10 MV TITH> T\ % & X2/ 1 FFHT 1 kPa
(0.001 MPa)# AJEF18 E5H-32% 2 & 1X 45 E0B%
HWEsa R LT Tmb I ENTE, 2. 4
U L DIREEAC TGRSR E S 7 O AETI DD
FIHLLE LTS Z &L HBEHICHERE TE 7,
INHOT—HIZKVIRE R TCaaFEROIEN
DA 5 72N 2D I ZE TR OIRERR B &2 N Tk
LR EOREERASZ LT,

ARHAEEN, EETHEOT =X 1 7 &HY 720
EWVWoERILE Y ENERSH 2 OHE L xhiL
LENTH D,

VAT MMERERFZZE, THAEZTHEZ E LIS
FIEHRZRE AT B P B ARAHESER =)' oW
— JBEE Y —ONERRE X T BB ~DOEY £
FE2ITH> TS o7/ AHREKIZES - L E
7T

SEXH - % Web site

[1] RRDtool ®ffivyJ5]  [RRDtool 1.2 RZAf 5 |
Takuro KUBOTA X Web ~X—
http://www.bonz.squares.net/~takuro/

INEWE, UV R— R~A a2 T FreeBSD v~ %
i U7 s BR i EE & A T A, SR 9 SR E LR A B
PR R A £ (1997) 186-189.
http://pfwww kek.jp/kosuge/paper/giken97.pdf

(2]

Gas pressure and temperature monitor of the accelerator tank on the Web site
by using the RRDtool

Yoshihiro Yamato

Tandem Accelerator Complex, Research Facility Center for Science and Technology,
University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8577 Japan

Gas pressure and temperature in the accelerator tank in our facility are able to be watched on the Web site at all
hours. The variations of the pressure and the temperature are logged on the Web site and can be shown as graphs. The
monitoring system was developed by using the RRDtool and lighttpd, and it works on an old model personal computer
which was not in use. As the result, the accelerator condition is able to be diagnosed in detail.

Keywords: RRDtool ; Web monitor; simple data logger
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NR—Z + 7RLZR - LIYZ% (SDRAM) 10h
R—Z2+PRLZLYRY (RyhT—2 - Ky T 7) 14h
N—Z - 7RLZR - LYR% (FLASH ROM) 18h
N—Z+F7RLZR:LYRY (REBLIYRY) 1Ch
R—Z - FPRLZ-LYRY (GREMR) 20h
N—Z - FPRLZ-LIYRY (REM) 24h
H—RNRCISRA > % 28h
H7YZF AID YTV RFLRYAID 2Ch
HREEROMNR — R 77 R L & 30h

TR
F 1 A5 | 3n
F 10 38h
=X =/ ‘ PCIA Y%= FPZEFAN 3Ch

LAFvy | U5k PAN = e
. o PN 4Ch
TINA AEB L I XY 5EE -
(GRERL X%, Block RAM) Fch

a) 00hdhld hexadecimal (1633 ZXKY

B2 avz4¥XalL—aryZ&EHo
PRLA -2y 7

PCI R —FOIFXELERELZHIHT 220D Y
A TH%, 7L AR06hDAT—% AIx, N
WCAT—=F A« LY AY EMEEN, GHAHLDAD
LAY THE, AT—F ALY AFIE, PCI
— FoREEZET,

7 KL & 10h~24h OfElkIZ, R—Z2« 7 FL & -«
LY ZZIZE DB ToNTVwE, R—ZA -7 FL A -
LY AXIZR2EY PETPCIA—FEDXEY,
10 (Input/Output) DFHIHDKE I L HK A b PC TD
PRLAZRT, TOLPAID 121 D0BAEY
Z2fl, 10 )BT 5, R=ZA « 7L R - LY
A DINTEED, L5 DER»EELETOICE
v bODMEAZNDE, EVYFODBODEZIEAEY
ERIERD, 1 DOEXIZI0EMERS, FAF PC
DAVTI4Fal—vay - TIZRABKT LI
HTOR—ZA +7FRL A LIAFIE, FAF PC
D7 FLRA =y FICRIETE7 FLABAT I
T\ %, Maestro3NI Tl. 10h {2 SDRAM. 14h IZ %
v 87 =27« Ny 77, 18h I FLASH ROM. 1Ch
WCREERL P A E DY TonTw3, ZDftho
R—=Z + 7RV A LY RYHEBIIALHDOZO 0
ICHEEZINTWE, R—Z+«T7FKLA LI RYD
AYE IR s ETubR B,

3. PCI/NRADES

PCI /N A3 184 ADfEHF#kZ K> T\ %, 55k
2. AT LEE. TRLZA - F—% - BHEE.
flfEs., 7—EbL—vavigs, =7 -G



FLEDAARMES. Fr v 2 R— MEFITAG/
N UFY « 2AFx vy VERITTONS,

VAT MMEF1E CLK, RSTHCTHEL S5, 7 F
LA 7—% -« JBEESIE AD[63:00]. C/BE[7:0].
PAR. PARG4 THERR S 11 %, FlfEI{E 51X, FRAME#,
IRDY#., TRDY#., STOP#, LOCK#. IDSEL. DEVSEL#
TR ENS, 7T—E FL— 3 V513, REQ#,
GNT#, REQ64#, ACK64#THRE SN %, =7 —
HifZ51%, PERR#, SERR#THELE NS, £ v ¥ 7
7 ME5 1, INTA#, INTB#, INTC#. INTD# THEIK
ENd, ¥rvia-- ¥ R—MEF1E, SBO#H,
SDONE# TR S %, wED JTAG// N7 ¥ -
A% ¥ v« ¥Id TCK, TDL, TDO, TMS. TRST#
THERE N B B,

4 PCI/NADEE7A NI

Maestro3NI @ PCI ¥ —/7 v Mgk & PCI < A ¥R
WY, av724Xal—say - HFALINEHIE S
T, PCINADEZ 70 baLziiHd 3,

41 PCI % —77 v b FEEIAAELE

ck S\ SIS \SSL

N ZAMRN D XN
e/t X an X e Vi
B — N
g N
SeypL N
gy —— Nl
e S

ADR: ZKRLRX DATA: &—%
CMD: ONYY R BE: XAk -AFX—T)L

M3 PCI¥—7v b -74F

313HF A+ PC A5 Maestro3NI D PCI ¥ —
oy FEZIAAERE (PCLY—4 v b 94 ) %
KLTw3, K3 T, FHREIFIFIAL7INT05(E
FERLTVS, WEkE, NADEERB TV T v
TEIL TV Ty 7ENTVBEITT, ECDRF
ANPEH FIA4 7TENTOEWIREEZEL TW3,
INAZADNY F U TNE, NADBNAL « L Vv E—F VA
REICHBZEZRLTVS, BB, A% 577
R EDESERL R DETIZ CLK DL A
DICFEEAL T2 T 3,

C/BE#. FRAME#., IRDY#IZ<? A% + T34 2 (Z
DYEIEHR AN PC)WHERF 74 79 5F5TH 5,
PCIY =7 74 FOEEIZ. ADHLVARY -7
NAADHRER 74 75 5,

=y b e FANL A (2 DA T Maestro3NI)
1Z. FRAME#2S 0 IZ7%2 > C 7% — F &7z & EICH)
E%2BHIRT %, =7 v F « 734 A1X FRAME#2S
02, 7TH—FENLEZIZ. ADDPST LA
RS T 5, #ZNEMEL YA 27T, C/BE#ICIZ
a2y FBRHIIENTWwE, a< Y FIZXEYPI0

19

AV 74X 2L —arvoEXAL, HAHLE
A—FTH¥—=7 v b« TRALRICHSE S, HESL
27 FLABHTDOR—Z « PRL A« LY AT
RINLET VAL S, =7y b« T2NA R
¥ DEVSEL#%Z 7% — b+ L CIEZHBT 5%,
Meastro3NI D PCI N « f ¥ — 7 = — A[REETIZ
DEVSEL#E5 1%, FRAME#2S 7 — &7 v
JD1 vy 7RICT7H—FEBBLTWS (Fa
— R« ¥4 3k |

QRAY « FNAL AZ FRAME#DHED 7 1y 7T,
AD ICHZALFT—% ., C/BE#HIINA b« A 2 =7
ZHH L, IRDY#%Z 79—+ 3,

¥ —Fy b« 8L 21X DEVSEL#E AU ¥ A4 2
VIT, HERAART =Y EZIF AN R EER
I 7-%IZ TRDY#% 79— b3, IRDY#E TRDY#
DBEFFIZ 7Y — SNy A4 27T, PCL 7—%
HEDINSL T 5, X3 (Maestro3NI) DE{51%, Hi—
R TH L7290, 1 DT —VIEREET L KR T
PCI % =77y FiE %58 19 %, FRAME#, IRDY#,
DEVSE#. TRDY#. STOP#IZH AT A VK« F 54
27— MEBEZDT, 005 1IZFIA47LTHho
NA AV E=F Vv RARAEL S, AD & C/BE#iZ
HWEDF 74 AT —MsETHLHDT, X3 DRIR
DS TNA - AV E—FVRRAEEL 2 5,

42 PCI ? A YLD A L

TAVAVAWAVAWAWAWAWAWAN

REG)# [

oavte ./

AD 7N or X oo onr i
C/BE# 7)o X = T
o T \ e
) — \ —
pyp | —— 7 —
ACK64 \ —
DEVSEL# \ —
TRDY# Y
STOP#

ADR: 77 R L2 DATAL. DATAZ. DATA3 : 7*—%
CMD: XY R BE: Ak - AR—T)L

X 4 PCI<wA¥ - Y—F

X 4 1% Maestro3NI 225 K A b PC D PCI ¥ A ¥
REDOHANL (PCI v A% « J—F) 2ELTW
%, M326BMINEFSDI B, REQ#H GNT#
3R AR PCODPCINA - 7—E ML —¥ a A
MREI74 7923, REQeA#IZV A Y « T4 A (2D
5613 Maestro3NI) 25874 7' L. ACK64#1Z % —
Ty b TNA R (ZDEAIEHRAPC) B I4
775,

Xl 4 @ PCI < A ¥ H5%I%, Maestro3NI O 7't v
YBHEAL PC DAEY ZitAHT 72012, PCI N
A AV —7 2 —AFPEIZ 17— F(32bit)D Y —
FZERLEAHTHS, PCIL NR - 4 V9 —T =
— AMEIE, WD, NAZHERT 57012 REQ#
ZOWTY—1+72%, —WICEANPCDFy T
v MZHBEIN TS PCINA - 7—E FL—¥



a VA, PCI NA < L V¥ —7 = —AREH» 5
HI NN ABERZEF AT 57012 GNT#%Z 0 1T 7
Y—rT 2, SUTANRADFEHABTZ 03, il
DFINA ADSE 7 PCIL AN A B LT 2 AffEMEAs
HbDH, vAY « T84 213 FRAME#, IRDY#%
BEHLT, E56H 1ICTFA 7Y — 3N E EI
NADHE N TR & BT 5. S A
NTWZRWEEIZ, ?AY - T34 A3 FRAME# &
bL64EY F T 7R A% L7z\wvwE ZIXREQ64#E T
Y—1+F3, PCI XA+ 4 V¥ —7 z—A[IED<
A« T I7RAIITTRT 64 EY FTIHDONE DT,
X 4 TlZ REQ64#DI 7Y — F SN T 5,

K3DPCIY—7 v b74 FEDEND 1 DIE,
FRAME#DSHfE L C7 Y —F 3N T3 2 EThH D,
X4 DkHic, #EELT7Y— b3 58580, Hk
MIZ T — % 253k (N—R MIEE) TE S, 3 2D
4EY FT=¥%2)—=FLTWEB . ZDIHHD 32
Ey DT =8 OARHEHL T, 207 —4 1%
BTTws, ZiUx, 7= 32D 4 754 1t
IZ& 5T, W—=R MEERFD AV —T7" v b 2HfERT
LI BEREETH L, I6I12, 74 FOEA
I, RS « TNRNAABE T T T a VOETAR
T, AD NAZ F 74 7L Cwikd, V—FoGs
FE7RFLVAZHAI LB TR A4 7% OFF L, ¥ —
ok e FRLABAD NA BICY—F - F—% %
i3,

PCI VA% - V—FDEHEHPCIY—7 v - 7
A+ DIt EFkRIZ, BT OHIETE 5 D h LD T,
F—Z K #1T 9, IRDY#E TRDY#DSEIEFIC 75—
b ENTREDS, T EDHI LG ETH S,
RAY « TNA AT —FWHEKTD 1 DOHfIC
FRAME#% 1 1274 7Y =19 %, wmED 1 DDIx
BT L7e6, 9AY « 7284 213 IRDY#% T 4
TH—=bL7RDIOY 7T, FIA7%NA « A4
YE—F L RRBEIZT B,

&=’y b o TN ZADOHIEE E R 3 12X
T ACK64#DSBIN Z 11T %, ACK64#(1Z REQ64#1C
WNIZINEELTTPY—rEN5, 2FDH, ¥—7
v R TNNA AN 64 E Y MMED T — F RIS L
TWAEE1E, ACK64#% 79— 9 %, ACK64#DS
TH—FINBVEE. vAY TN, XL 64 E
FMED T — iRk Wi LT, 32 E Y MEDT—%
BEEICATH %, 7277 L. Meastro3NI @ PCI N A -+
Ay —72—ANKIEZ, AT « 77k AWD 32
vy MET — YR ICKRIGTH 5,

Z DD FIFEHE 5 1%, N— A MRS E L CEBET
W7 — 3N AL, FRCEE I v,

43 av 7 4Fal—vay YA 7L

Ks5Fav74XalL—ay - HXAARYA
NV (av74FXal—yav-I934F) 2ELTO
5.
av74Falb—vay YA I7NVE, a7 4
Xal—sayv - LIAFITI7RATEEOICH
HEns, FA b PCHERONT, 7—FL7KE
ZIZE, 3V 74Fal—vay LY AYDR—
A« 7 FRLA - LPAYIZEDBATIZN TR,
XoT, ZORETIZ, PCI F—FiZ7 7k AIZ)H
BETERY, ZOXH)EHAETH, av74FXaL
—>av P A7 NIE, IBETHIENTE S,

20

ZUE, PCl Any b LI =—7 7 IDSEL & \»
IMEFDIPCL T — F WL DR E D DIRFIZ 73— M (1)
INHZPEIDPEEHTNL, T—YEDIRE D
ZHRMTEDLIDLLTHSL, a7 4Falb—> 3
Ve 74X, ADIC7TFLADB S EY oA
INTVEHREDENID LD, ZOMIFIZEAL
PCI¥ =7 v+ 74 b EFETH S,

TaVAVAVAWAWAWAWAN
\DSEL Z N

AD A ANRN_DAIA N
C/BE# A oD\ BE N
ERANEE T _\_/_ ..................................
oy _\—/_ ...........
DEVSELy _\_/_ ...........
TRy —— _\_/_ ..........
e
ADR: ZRL X DATA: &—%
CMD: ON¥YR BE:NNA k- A4F—T)L
K5 avz74Xal—yav-I34F
5. RA M PC EFHFOIAV T FaL—

2=

F A PC 2% ON § % L id#)d % BIOS (Basic
Input/Output System)%S,PCI A —FiZav 7 4 ¥ a L
—Yay - HAINEFREZIET, PCI F—F LD
Kav74Xal—ay - LRI RIA, RN—
A+ T7FLA - LYRYZEEELT, PCI F—FD
A7 4F¥ 2L —arE{rTo,

N—Z +7FLA - LYRAYIZ, XEYHHEE -
13 10 $EIE 2 A A b PC O A E Y ZE[H] £ 7213 10 2&[H]
WHER T 572 0DL P AYTH B, N—A - T FL
A LPAZICE, ATVZEBTIE4E Y b, 10 %
MTlZ2 €y bOPREELH 5, T OFRIRERIZ
K MMzEy Fpo@ElhBTonTE D, #HhLTS
N5 AT HEBOR/AMEIX 16 /N4 ., 10 fHIEIX 4
NA T ERD, TRMERDO EOEy I, PCl H—
FOEERT 2 2 € 1) I, 10 fHIEOKEZICE-T
0lICfHEEEI NG, BEI NSO EirE y Ficii,
7 F L A% 9 % DFF (Delay Flip Flop) 23583k X
N3, HlAiE, MaestroANI DR—Z « P FL Z « L
CAY 0 (av74FaL—vary-7FLA 10h
~13h) (ZSDR SDRAM ®7 FLANANTIZ N5,
Maestro3NI @ SDR SDRAM DA # 1% 128 M N4 k72
DT, MELTBE7FLAEY M 27 Ev +FTH
2 2oT. R—=ZA+T7FLA-LIYRAZODOIC
FHEINDHEY MIEY F4r56E Y 26X TE X
5, DEy F 276y k31 £TIE, A A PC
POEDYTENEZ T FLAZEET 20T,
DFF %9235 1 72,

BIOSICXBAR—Z -7 FLA LY AYDHRET
JEZ T EEDTH B,



1. FAMPCIK, av74FalL—vav .7
A FEFHTLT, PCL A—FDXR—2Z « 7 F
LA LPRYIZA— V1 ZEHEZIAL,

2. AARPCIE, av74FalL—rav-
— FZ2FTLT, PCl R—FOEZIAALLER
— AT FLARLPRAYEHABT,

3. mAHLZET—FDOEY MIOEZETH 0
(1 Z2E0LETRDI) 2FT, 20
N—Z + 7FL A+ LAY TERINIH
HMoOKEZZ2MERT 2,

4, BRINILHEHEEZFANPCOTFLA -2
v 7 RICHRL T, ZO7FLA%Zary 74
X¥al—yarv--74FT, b9 —EPCIF
—FDR—Z+ 7FL A+ LY RAFICEZA
e,

ZDEIHIT, R=ZA T FLRA LI AYDHKIE
ZHELTCPCIA—FDYY—ABFAFPCDOTF
LRIZey 78N, FAFPCOTRLy N6 T
X ARG L 72 D,

6. PCIINR - A5 —7 x—RXEK

Maestro3xy k7—2 - 415 —T 1 —2R
FPGA

Z Dfth D NEREI B

PCINNR - A% —7 2 —AEE

L—yay |PCINRYEE

il Sl NN

OIS —4y N A7 1%
[E13&

10/%y 7 7 B

PCINR - A—RIvY - IVFU K

X 6 PCINA-A vy —7xz—ANMKEDTay /X

WL LR i i TR
5 P R Bl S e i [t i
7 Maestro3NI @ PCI 2N A, FPGA 55

PCINA » £ ¥4 — 7 = — A|0[#&IZ Maestro3 % v
F7—2D—E LT, FEIZKAR PCOXAEY &
Maestro3 %Y b7 =7 DF =¥ D DY I X
nTwa,

PCI "R « 4 v ¥ —7 z—A[ED 70y 7 X%
X 6 1278 T, Maestro3NI @ PCI 7N A, FPGA 57D
BEZK7IZRT, PCINNA « L V¥ —7 = —AA]|

21

Bliary74XaL—vavnig PCl #—4 v b
[, PCI = A Z A & 10 Ny 7 7 RIEE CTHERL X 4
T3,

6.1 PCI % —/7 v I [a[#%

PCI # =77y FHEKIZ, F—lHEEtD A%z K— b
L. Y= FHREIZVR—F LT, 5 A PC
D7y INEDT 7R AIZNREY FT 7R
DT, FPGAND 64 EY b« NRLEDA vV H—7
1—ARMB-®, 7—FL— B % i 2 <
W5, M8ICPCLY—7y FEEED T —F 8 « 7
a0y 7 XK%ERT,

ey L8 ! — ) weriw h— P
7— Fxl/ — U EEE
Pl #—5yh - U—R
' I
e Bt gy IO S L T
7— R L — 2 ifihg
Iﬁ lig*{§}444444> ?nw
PAR "

Ll 4—4 vk 51k

X 8 PCI # =7y hE[EED T —F /8 R -
7ay 7K

mydev and

Ipei_r wand
mydev and pci_r_w angd !tgt_write_busy
Itgt_write_bus,

mydev and
tgt_write_busy

Itgt_time_outl and
dev_ready

frame_b

@ELSE

X9 PCI¥—7y FEEED X A v+ A
T—h v

PCI #—%"v k - V—FDE&1E, FPGA NN
ADEMR2EY FETREY FERLF LY
FIkoTHDEEZ, 32 Ey F3% LD PCL 2N A
2% %, PCL =77 v b « 74 bDOEEIX, PCI N
A5 T FLAZEAFL T, FPGA WA D _EA7
Ry MZHATE, T332y M T 3
PEPET L (X8 SH) |



PCIL # =% v FEIEED AL v« A5 —F « 2o v
29 IR,

Jty MR, idle AT —FPS6RY—1FT 5,
FRAME# (frame b) 780 IC 74— F Sz & X,
Decode check 27— MZE B L . HZD7 FL A (R
— 27 RLALYRFICHELTHBT FLR)
ey F L% ERNS, BFD7 FLAICEY b
LTI, bus busy A7 — MEB L, %
DPCINA « bIvF 7 avBKTrdsET. 2
DAT—bPTHET %, ATO7 FLRAIZEy L
725803, 74 FOGAEY — FOgAIZThnS,

74 FDOGAIC, YHIDO N7y 7y a vk
L T\ 5840 1% write_data A 7 — M 2B/ L, FPGA
WHNRCHEIART =5 %£ 5, DHiO N7 v
72 avdtg T L Twuiuigaid, tgt discon retry
AT—MZEBLT, VN IAEEZIT,

) — FOHEITIE, read init wait A 7 — M IZER
L C. FPGA WHNAPH Y —F « 7= 235357
2D%FF0, V—F 7= FE L7 5, reda_data
AT—FMIZE® LT, PCl NARIZY—=F - F7—=%
2T %,

74 FOEAEDL. U= FOgED T — Y IENSK
T L7656, turn_around 27— MZEE TS, 2T
¥, Y AT7A Y F - F 74 AT —MREICTZ7-0
CHEESZ 74 79—k (1) §5,

tgt discon retry A7 —FiZ, Y F 74 THT T2
BEIBEETAAT— b THB, VEIA4TRTT
AT, 74 FRRCDIETD b v 7> a vis
T LTORWEAS, read init wait 27— b TH
MERFOTWBE L EIZYA LTI FTPCINA - |
FUvH I aviEET T8930 5,

M9DAF—F -2 v2HiHLT, K3 D PIC
Z—=ry b A4 FEEHL TV,

6.2 PCI =% A % [n]i&

PCI w A7 [, 64 E v MED T — ¥ HRED A
ZHR—FL T3, 10Ny 7 7, PCl1 ¥ —/7
v FAlgO—EHEE O ARG 70y 7 X%
X 10 IR T,

10 #® 10B (Input Output Block) (%, FPGA /<
v P icgZdEsnsz At i7uy 7 ¢bhH %, 10B
Wit A, A, P94 AT—=1F - A %2—=7
JVH @ DFF 28N & 41 C\> %, PG (Parity Generator)
X, HERY T4 2ERT BREETH S,

X 10 @ B FEIZ PCIL AT - 94 FE LU,
PCI # =7y F « U—F2MEH T 20K TH 5, X
10 D FEBFEICPCIVAY < U—FE XU, PCI¥
=7y b 74 FMEHT S REETH S, PCI v A
&« U—=F, 74 F&BHITSI12HEED FIFO (first-in
first-out) ICHE T —F Z2FE L T 5%, PCl v A
%« 74 bDYEAEIE. 74 FH FIFO 205 10B %
LTCADICH L. PCI2 A% - ) — FOEE 1 T0OB
ZELTCY—FH FIFO AL Tw3, ELE560
AD b [H U FPGA Dl ThH . KTIEHEE B, 7
FCEIPNTNS,

PCIVAY + 74 FDY—F, 74 F&biZ, PCI
fill & FPGA flllc Z N2 kB A 7 v 7 2 Ff> T
%, ZD7®, FIFO DA, Wil ok E L 0
PBHEITHEoTWVwES,

22

PAR 13 AD[31:0] & C/BE#[3:0] D% ) 7« % H
T3, PCL R AY « 77 ADEE L, PClL ¥ —
b e V—=FDOEAIZPCINA « LA V¥ —T = —
AEgE» 58 T4 2T 5,

PCIfIS /A
EEENYS

-1

FPGABIA
FRIEEHN
5

PCI Y%
SAk

TELA
Rz

at

I

FPGA

Write

4
m M chjfg' Ready
5
AD o u
i a o
T 512RE
ad_oe M
| Target Data
DFF L Write CMD
M L
14 OFF | PG [4——1— Read CMD
Wy By * PCINRY
PAR < m U = C TN
X Target PCIZ =7y ~

PAR . IJ f— '\“Fﬁ

PCINR%

=R

\a—Write CMD Y ‘|\

M [«—Read CMD PCl 9__/7 v bk
U Sq A
X

(avta—3
Master PAR 2dff)
Target PAR

C/BE# T
I PCIIY—KE
IEEHNYS

-1
IRDY# ———
TROYE ] Do—»
T
AD —» O
B

FPGARIY—F
REmEHHY
>
PCIZR%
Y—f
TFLR
hows

Re:
e
f -1
+1
Read

PO TR% Ready
U—Fm

FIFO
72bit4

™ Data

TRD' DFF WREN 512RE
! [kl
Target
AD
[ro f—+or] party
XOR E
PAR 108 [ ror

Target
PAR

RIBORAIAPCI TRH

o ZhidParity
Generator& R

X 10 PCI~<A¥EEEAHEITEHS 70y 7K

C/BE#IZPCINA « 77 ADRHYTa~wy K%
HAOL, Z0BIEAA b - A 2=V E2HIT 20
Wb 2, 20D, wILF 7L 7 HFMUX)TAN
ZUIDFZ T35,

e\ bb and Istop_b)

Irequest and !gnt_b request and !gnt,

!frame_bb or (

frame_bb and trdy_b

and stop_b and
!dev_to)

X 11 PCISAFMEEED XA > -

AT—F 2V



B 1112 PCI R AZEEED AL >~ « AT —F + =
> WERIRT,

Uty FRIZ, idle AT —FPR5AY— 1T 25,
REQ# (request) Z 7% — bk L T, GNT# (gnt_b) 237
¥ — b 8T, FRAME# (frame _b) & IRDY# (irdy_b)
MT 4 T7H—F 3N & I, addr emd as AT —
MIZE®T %, addr emd as A7 — F T, ADIZT F
LA, CBE#Ica<y Pzt L TF— 5 isikdh
%%, addr cmd as A7 — F 2 5 MESEMITER T S
m _trans_data A7 — b Tl, 7—FiKEZIT), 1k
WICHE T % L Z121E, turn_around A 7 — M ICER
LT, F74 7L Cwsilff55(FRAME#, IRDY#)
ZLCTATY—b32, =7 v b T 2
5 STOP#Z 7H— b INic L &, $/d, ¥—7 v
b TONA A0S IED Do T84 1%. stop_target
AT—MIEBLT, 742227 MUEZ1T),
turn_around A7 — b, F7zl3, stop_target A7 — b
T GNTH#DBI 7 H — FINT076, WA - R—=F v
7 %47 ) DD 5 DT drive bus AT — hICER
5, WA =F 7 LiE, PCl NR - F 7 UHF
7y av#uiTbTICAD L C/BE#Z F 747352
&£ TH 5, turn_around A7 — b, £ 7E, stop target
AT —=bFTGONTHRT A 7P —F SN T2 5, idle
AT— MRS,

MPLEo X9 @iz 1w, PCl v AL 21T >
TWw5,

63 AV 74X 2L — a3 A

av74F¥aL—yavEgiE, K2Rl a
V74X al—YavEiicEy Y ceonary
A X2l —Say - LIPRAYERHEELTVLS,

6.410 Ny 7 7 [ali&

103y 7 7 A& . PCI ¥ —77 v b+ Al E X OVPCI
< AZ A E FPGA F v 7D23y FOMIZH 58y
7 7 nl#TdH %, 10BN D DFF % I L <.
FAIVT NP2y b 2RETLIIELTE S,

7. TREKLCEFUEEMRICDOWT
PCINR A4 v ¥ —7 = — A% FHiET 2 |- T,
TRE XOEN L EELToM) Th 5,
1. PCI’NA 66 MHz DitfkIC Xk 2 & AJifE=
DXy b7y T 3 nsec, HIEFD Y
vy 76O IEHEIZ 6 nsec TH S, T
WERZERL L WEHETH 5, PCI 2N ADHIEIZ
k2&, ANMEBZFEL Z7uy ZNICHET
LNEDD L, ORI LTELE, ANME
FIEALTHAG O R AZE > T DFF IZA
NT20EBH 570, £y b7y 7%
MELRT 2 2 EEEL v, PCI NA - f V7 —
7 = — A Tlik, DCM (Digital Clock
Manager) ZfiH LT, 7w v 7 DfifH%Z > 7
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Implementation of PCI bus interface circuit by FPGA

Masaaki Ono

Academic Service Office for Systems and Information Engineering, University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8573 Japan

A PCI (Peripheral Component Interconnect) bus interface circuit was developed for a network interface of a
dedicated cluster network called Maestro. The PCI bus interface circuit is implemented on FPGA (Field Programmable
Gate Array) and can handle PCI target transfer as well as PCI master transfer. Although the PCI target transfer of the
PCI bus interface circuit is limited for single transfer, the PCI master transfer supports burst transfer.

The operating frequency of the PCI bus is 66 MHz, the data widths are 64 bits, and the maximum theoretical
throughput is 528 Mbytes/sec. The PCI bus interface circuit was designed and implemented without using commercial
IP (Intellectual Property). Currently, the PCI bus interface circuit is implemented on FPGA of the Maestro2 and
Maestro3 network interface boards to connect the NI boards with the host personal computers.

Keywords: FPGA; PCI bus; Maestro
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Fig. 1 TEM images of SiO, (JRC-SIO-7) supported Rh
catalyst. (a) after impregnation of the aqueous solution of
Rh(NO3); followed by dryness at 383 K, (b) after
calcination at 773 K, (c) after H, reduction at 773 K.



(2)

3+ 2+
H,0 H,0
OH H.O OH
O Rh/ ’ —_— N Rh/ + Hf
\
no | o, o™ | Tom,
OH, OH,
(b)
2+ 4+
HZT H,0 H H,0
H,0 OH wo | 0O | on,
2 >Rh< — L It < + 2H,0
no~ | TOH, Hzo/ | o | TomH,
OH, OH, H OH,
(c)
4+ 2+
HZT H Hz(‘) Hz(‘) HZT
0 0
H,0 - PN OH, H,0 ~_ OH,
\Rh'"\ _,Rh< —> \Rh< Rh< + 2H*
- o~ OH, - 0" OH,
H,0 H,0
OH, H OH, OH, OH,

Fig.2 Olation and oxidation of Rh complex ion

[11-13]

Table 1 The mean particle size and the species of the particles in the step of preparation of the Rh/SiO, catalyst

treatment mean particle size” / nm species of the particles
after impregnation followed by dryness” 2.4 polynuclear complex ion ?
after calcination® 24 Rh,0,!+ 13

after H, reduction” 6.2 Rh metal™ 15

a) expressed as volume-area mean" ', b) dryness at 383 K for 12 h (overnight),

H, reduction at 773 K for 1 h.

27

¢) calcination in air at 773 K for 3 h, d)
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TEM observation in preparation process of an SiO, supported Rh catalyst

Shin-ichi Ito

Institute of Materials Science, Academic Service Office for Pure and Applied Sciences, University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8573 Japan

TEM observation was carried out for an SiO, supported Rh catalyst in the preparation steps of the catalyst; after
impregnation followed by dryness at 383 K, after calcination at 773 K and after H, reduction at 773 K. Small particles
were observed after impregnation followed by dryness. The mean particle size was smaller than that of the Rh metal
particles after H, reduction at 773 K. The formation of the small particles in the step of dryness may be due to olation of

Rh precursor.

Keywords: noble metal catalyst, transmission electron microscopy, rhodium nitrate, catalyst preparation.
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The characteristics of oxide glasses grown by melting method

Seiichi Mamiya

Institute of Materials Science, Academic Service Office for Pure and Applied Science,
University of Tsukuba, 1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8573 Japan

Can we form glass from any materials if some proper conditions are satisfied? The glass-forming
ability is affected by the structural points such as bonding strength, bonding distance between atoms
which compose the compound. In this report, the glass-forming ability is discussed on the basis of
the Stanworth’s rules, Zachariasen’s rules and Sun’s rules of glass-forming ability in oxides. The
critical cooling rate for forming glass is also discussed.

Keywords: glass-forming ability; critical cooling rate
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Fabrication of box shear test equipment for visualization test
Minoru lidaka

Academic Service Office for Systems and Information Engineering, University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8573 Japan

A box shear test equipment using Laser-Aided Tomography (LAT) was fabricated for visualization of shear
plane. Test samples were prepared using glass particles and silicon oil. The test showed that it was possible to

assess 3-dimensional transfer behavior of glass particles using LAT.

Keywords: Box shear test; visualization; LAT

35



LB R F B iy
28:36-38, 2008

BEANS 742y FAME

HI1E IS & 2 FE5|EmOBREMER L DR

~AFREOEEEHRICOVNT~

KF?%”\
VLR G BRI

T%S%W<kﬁ#‘wiﬁﬁ££A

He AR

SRR (R~ 5
1-1-1

—)

DS R A G B BRR R

T305-8572 KgEO IFHKRES

=

T 7y TR EmEET 551247 5N
WL EEL 0, XT7U/7EF IZEDHET
vy F ARSI 2 AR L 72,
FLTC, #RLEARZIOH LM E 3B L.
B EIZBW TR 21T o 720 ZORER, BEL
7o CHEREL . U9 — R 8 DFY
— VETYH, AEFRIC X o TEFHEHOBHEVERRIE
TSI ﬁLLTw% SRR ST,
F—7—F D EGHEW, N, BREME. by Tl
il

1. LI

N7 & CEEMZFEL L CEITT A6,
RS HEIE I b7 7 7 EATER & 2T | B0 O A TELR

WCHERZEDSE LB 2 e —ICMbNTW5S, B
%W@%mu%ﬁ@%ﬁ%ﬁﬁ#%@%u%<%b‘
BN Y 7 —TCOHBICHH SN TS, N
FIIMEEICRE Y 5.2 FRCI3HEROEICL DR
WO LEEROE PO DUEIRDENT VDL, TD
NEGZE Z A S &5 2 &b bES Bl 0B RN
M ESELZEICLY, MEEE, Zetombr
M52 ENTRETHILEEZ LN,

T3, AHEN O A HE 2 IR & B L LA
AT, AFRIC X VBT EA S, F
7oy MO FHFUTHARERED BT E2%55h> T
5o ZORFEITEICHIEEATH LU, RFEI,
Dmrse L7232 B L, B EICB W GERER
ERaAT o B ORP IOV THET 5,

2. AFREOBE
ERRIE, IR & A RER I
RER D BT - 726

2.1 fHllfEES

HIEERZ. N T 7y Ot AaE L BETL e v T
HfEERE T 2o0) =7 ya—5—
Z 75 LEHEWMONAEZRNT LI -4 1) — T
va—F— WEHIMGEFERET L7000 L
—BXUa ya—F—nbiRENs,

2.2 AEEB L OB &
VLR U 7230 EpR L, vl

VDECY (Y § 4R

> H

/

) ¥y =4

36

I-1-1

WCHEAE L2 v FE8% . (5 Al 5 2 4 LTl
E7U7ﬁ~%@ﬁéﬁﬁﬁﬁéﬁ%w%4%ﬂﬁ
AbO—=2%EL LTI 77 I28ET LI LN
THDHZ NS, AHERREOARER TS DD TR
KA PET—=2712600 mm CTHo7z, IN%., JHIEE
— 7 — TR VA VRO IETL v FE 2 HEH)
SHLFRITEEL, WAKAME—7 1,300 mm T
TEATERNC AR BE & 7 o 720 ARARERIE. £ & 2,240
mm. HATE 400 mm B L OFH L 640mmc‘§)‘9 rZ
78D TN T 75 ICHEFETAHIL
BTEL (K1),

P L7KRE

M 1. MEtExE b T2 1
KRAKEBRDOBUWEIZ B 72 o T, Sk, FEFEEIZLD
HKED TFELTWVA I EDD, FEFIHBOMENT
ELRT L= A A FHRGEIZ 22D, L=V A
FBIXUL—WIZRUNHRICHEDSD DS v &
ICEEL, T2, b2 FICXWEAOTOT) v
7 OMRIEERLLZ NS, NP SKBNT 7 4
FCInTELEHIcar) y 2 ¥R - AbmE
MW7 CEMTEEE L7,

3. AEBROAE

BRI, B Y A O N7 7 8 B LD
BRI BUE L7225 [ 2 [ L <, Rkl
YE ANl EIZBW T T o7z, b T 7 & thil
iR ds & U5 [ B Ll Lk 2 B K 2 72 5 Lz
HELT L, K e 2N EROETHERE L, B
B RHI L 7z SRR ZFE) S 9mEm Y b v
FHZHDICEE L7REE (DR, JEfEsikg) & X



TN TAEICEDE T y T HEBE S
(D&, 1EBIRE) OBLEE % HEL 720

5:_
pas
=

4, #ER

¥, ATT) v S AaEY —EICRL, el &7
WELEREAFHII L 72 (K 2) o AT 70 ¥ 7RI,
15 B0 5 30 B2 & C 5 BRI 1T o 72 JEMEBhIRE 1
EATBARERSES | B ASENC A D | BRI 5 4 12
KEL D T 1 EEn Lz s EoRKEE, A
FTTY Y AEISETO026m, 30 T0.64m & A
TT) Y TAENRRKREL BDHIHEVKRE Lo T,
TEBRE I, EBATRIBERZIE, T HES—RIZAL
WEBLH, T I T 7 FEBFICEDE, 208
E, FEEEIRF O & ) IZHLR AR E (o T 2
otz KA, AT T ¥ AR 30

FED 0.05m THh o720 KIT, WFEERITHEIAT
bbb UTY — 2T VHREZ R L 72 (R 1),
JEMEBIE (X, BEIRITE T & B M T o Fh A i o LR
RO NRKEC0.73m TH o 72, VEEIFTlE, gl
BIGETE D X O TARE OFIREA R & <k 0.32
m Th o7z, FERFBMES X O TAEICKE %
B ERSTEXARERIE, A7 7 v ViEREEZICE
v FESBET A 720, BERBAGA I TIEEES B
BT 75 XM ZED | FEREE T AT Tl A
b, COBERNZRETAONT 75 DOFEEIC
Ghe Ty FHOEHRGEZESESL L) I1C7 0
TN HE LTz, TORER. R 0.11 m
WA L7 8 OFY — VHTo72BY, U T —
Y ERBEORRE L o7,

« e o
-5 -3 -1 1 3 5
L
x [m] x [m]
RS IRV B IRy AR EED IR
B 2. JiEml by o LR
F 1. Uy — FHEOHLRE
OBF 2= [m]
JERIBAMAEA T BERITESAT  BERE T AT IS
FEVEB) 0 0.5 -0.46 -0.73
1EE) 0.32 -0.05 -0.30 0.32
A E) -0.11 0 0.07 -0.11
HKTOAL NI 7 Y EARHIDTE S L) BiEt %
5, FR T35, EFHEOTTHME 2D TV E 720,
BIEREROAERD S, BE L 725 I RIE 2 <

PREEL . ARG L DBIEMEIIMEICm LS, §F
12, UFElB & O 8 OFhgRlOfEREN S, EMEE
WZBWTOEEMREM LD T IcifF &5 2 LA
RENTz. AR, BREOEMEERBELITV, EME

37

SE Xk

[1] T. Takigawa, T. Honma, Q. Zhang, T. Ahamed, P.
Jyunyusen, M. Koike, Development of Hitch Position
Control and Its Applications, Journal of JSAM. 68(6)
(2006) 51-58.



Examination of tracking performance of trailer by controlling hitch position

Tsuyoshi Honma®, Tomohiro Takigawa®

“Agricultural and Forestry Research Center, University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8577 Japan

®Graduate School of Life and Environmental Sciences, University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8572 Japan

To reduce off-tracking of a vehicle towed by a tractor, the control method in which hitching position was
controlled based on the steering angle of the tractor was proposed. The prototype hitching position controller was
fabricated, and the performance tests were conducted by using it. Through the experiments, it has been confirmed that
tracking performance of the trailer during U-turn and 8-turn was significantly improved.

Keywords: trailer; off-tracking; tracking ability; hitch control
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VB, 2k L OB S SR D & R S D
MR 7 & DB E DI B LT O L
BRZZT TS, 7 AARKEE L OVH A M
D, allele B % PR L 72 K558 A101 & A102
0-101 Bi%Z 3 & 9% Otallele 7'V — 7" & 0-201 Bi%

F L 3% O%allele 7'V — 7 I HIIC & 0 Ry 70 75
BWRH L EDBbroT-,

2. ARlEAE
2.1 Uk

HARKE, hE g, kagrer, £ 3,
Syre—, TRAUAI RV IMNAAND—RREMD
MR D> S FrE D J3iECThli L 72 DNA 2 A L 72,

2.2 PCR-SSCP (Single Strand Conformation Change )

—AGH DNA (30 T IWKER G 7 E12 kD — A
DEFEELLI) ET S0, Z ORI R
W EXEEE & 5, L7chi> Tl A8 DNA
allele (ZHIKT 2 4 A H O ICHIRK 22— 484 DNA
ZEXIKEN T 2 &, ZNZFNOMEILRLSND e 2 7
ORI BB I NS, —HILERIC > T
DA DNA OEIAIEIFZ L, BXAIKEID
B ZEEIcEER2 KT, k) ke —K
# DNA HRXMEE% M (single-strand conformation
polymorphism: SSCP) & 9, PCR-SSCP D F i 1%
WERIDZEEGRAL 721 T < BHIRIN DARA D ZEFR
FLZ OV THRIEAHRETH S Z L TH B,

Exon 6 D2 5HIH E L O Exon7 @ np703 % 5 { $4H
1191 % BT aE @ primer T PCR Mg #fT-o72 (K1)

PCR JX Ji3 |2 I Hotster Taq DNA polymerase
(QIAGEN)Z il L. denature 97°C : 30 7 annealing
58°C : 30 # extension 72°C : 30 #C 35 cycle % Gene
Amp 9600 (Applied Biosystems) % F\ > THIE L 72, #3
5417z PCR Y 1ul % Blue Dextran 15D A - 72
Formamide #& 14ul 1ZH1 A, 97°C T 5 47[#] denature @
‘At L, Y7L L7, ALF express (Amersham
Pharmacia Biotech)% V>, Z L Z DM 560 125
L 7z Polyacrylamide gel |2 C5%UkE) % T\ B K+
B2 L 7,

261 297 318
(G/del) (A/G) (C/T)

467 526 542

703 721 768 771
(c/T)(G/C) (G/A) (@/a)(c/T) (C/A) C/T)
375

240 an
o P

T Ex<‘>n6 T T Exon? | T T

Primer 1-F Primer 2-R Primer 5-F Primer 6-R

~ Primer 3-F  Primer 4R

Fragment 1 — — Fragment I  (129pp)

(200bp) —_—
Fragment I (206bp)

Sequences of Primers for amplification of the Exon6 and Exon7
Primerl-F  Cy5’ ~-TGCAGTAGGAAGGATGTCCTC-3
Primer2-R  Cy5’ ~AATGTCCACAGTCACTCGCC-3'
Primer3-F  Cy5’ -GTGGCTTTCCTGAAGCTGTT-3"
Primerd-R  Cy5’ ~AAGTCACTGATCATCTCCATG-3’
Primer5-F  Cy5’ ~-TGGAGATCCTGACTCCGCTG-3’
Primer6-R  Cy5’' ~GTAGAAATCGCCCTCGTCCTT-3'

X 1. ABO IMEALES T PCR B
L Primer FC#1



2.3 Sequencing
PCR-direct sequencing (2 & ) PCR WD & B

WHRELY 2 g L7z, PCR & [Al—® primer % H >
T, Forward X U Reverse /5[l 2> 5 @D cycle

sequencing Z 17> 72, Genetic analyzer (ABI,310)!Z
LD abrL 7,

3. X

3.1 SSCPiEIZ k% ABO EIETF Dy — v Lifi
SEiE AL

3.1.1 Fragment [ @ SSCP /% —

2 (% Fragment I @ SSCP /8% — T %, np261
2B WT O RIS KIE (del) LTW22% A T
B & 4 IEH T G (Guanine) T® % (G/del), np297 T
& A BICIEHEREDY A (Adenine) TBRITIX G &7
STVEB OMLFIBADITN—=TEGDI N
— 7o 2fEICKI TN, 0N 0% LwH, T
NWHAHEFOY 754 7D Allele Z&A TS, Z
o DI LEOHA G DY IC X 2HEANL 10 fE
DB T (AA, AO®, AOY BB, BO*, BOY 0*0"
0%0%, 0°0% AB) G ENEDZEIZ L D 10D %
— v & LT g 3% Lane 1~10), FEAN 72 £ —
7 EGEEOR -7 L LRI T
)V (Lanel1,12) X Sequence DFEHL, —HDEMET
LD np318 12 C>T OIFRLIEIN 2 D 5 2 &b
»hH 0t ZF)V—7D 0109 E[HETE T,

261 297 318

BEFE Lane
G AC M A Y
G/del A © AO‘. \ ) -_.;2
G/del A/G G AQS ' 0“_'_(;“. fis 3
G G ¢ BB B B 4
G/del /G G BOA f ) B K
G/del G C BOS B, 05 B-IlOG 6
dl A C OROA 7
dl MG C  OM® OG':. .Oi _- 8
el @ ¢ 0%° oofy [l 9
e Agc A BAE hE o
@ A gT 00 o ) : _d_lo‘_ 4
dl g ©T 0% % 0\'1'0(; I 12

2. Fragment | SEIR D HEELE WL SSCP pattern &

BL { Vi S
v — 7 BT S e AB,OA, 0% I3 LE s 1D —
AGH allele IZHIGL TH D, MILEETDFEDY
HlEAR, ~NTROGHIE 2RO E— 78IS N
2, 2D gel FMETIE A L O DRI D allele 2557
BEL 22\ 72 OB IS AP DINFIZ 3 RE— 7 L 7
%,
Acrylamide:Bis=49:1 7%gel 1 TikHE),

3.1.2 FragmentIl ® SSCP /X% —
3 |3 FragmentIl ® SSCP /8% — > TdhH 5, A
allele 7L — 7'D A101 & BAIE X VOB Ko7 1%

40

np467 DIFIEDS C (Cytosine) TH 2755, A102 i,
FHB I D allele 1% npd67 23 T (Thymine) (Z{EH L <
W5, WD allele 13 E— 7 {ZEDENIC X Y ES
WHIBIT 5 2 LB TE,
3L—yThHIZY 7 P LEE—IDR NS0 C
L np526 12 C>G DIFILEHEDIH 2 B M allele
HobbsNNY—rThb, $7c, avr/E7
DY v TNV TER allele & BBEDE) ©— 7 )3
Mt S 91 sequence DR np542 12 G>A DI E
#1238 % 0209 allele TH 5 Z Ehbhr o7, 5
IZ npd96 D A IZ deletion 23 5 allele 23€ &~ T )L
DY v 7NV THRIHE LD, 2D allele bE—7
GEIEDE NI K > TR RETH - 72,

np467 np526 np 542

c/c c/c 6/G A101/A101, A101/0101

T o/ GG A102/A102, A201/0109

c/c G/G G/G .\ Bto1/Bl01, B(AY1/B101
¢/T ©/C G/G e A101/A102, A102/0101

C¢/C G/C G/G A101/B101, B101/0101

C/T G/C G/G h A102/B101 A102/B102

C/C C/C A/A 0209/0209

c/C ¢/C A/G

C/C G/C G/G ¥

496 A deletion .
ACC—CCG (thr—pro)

LIEE™ AR ot

3. Fragment IT fHJ D L BEL &1 SSCP pattern & %42
BT 28 s T

np467 1Z A101 B X UB.0 DRFIT1ECTH %23,
A102 fli % T ICE#AL T3, 3 FHL—Y D
Aflicy 7 FL7zE—=2 (%RHD & np526 12 C>G
DEILEINDH % B ILHobN DY =V Th b,
7% H Enp542 12 G> A ITHILERD D 5 0209 allele
DAY —vTH 5,

3.1.3 Fragmentlll® SSCP /3% —

4 1% FragmentlllD XY — > TH B, NF—D
UL PR TV AR ZDEDE — 7 D3k v
A, GBT v FRVABHOE - TH D, E—7
Zaild 5 1 OB T DF T DT T, KT DEs
FHIE 1, 2, 3D E—27 YT 3 allele DA G D
FickoTHENS, | ODE=27IZH4T B DI
np703 285G 225 A IZEHEL TV 3 allele T, F4d
DIFBIOITH B, 2DE—=27IHMT 2 DIT A allele
E0Mallele TH5%, 3DE—=7Enp77l BC 5 T
ICHEHRLL T2 O%allele T, &b DX 0201 TH
%,

4,5,6,7D Y — 7 1372 Rallele 12 X > THIBLY
LE—=07ThHc", 4DE—7 D allele 1 np771 3
CH 5 TIZZEFRL TV AHIC np768 23C 725 A IZIE
fal T3, 5D allele I np721 2°C 56 T IZ, 6
DE—71F allele 1& np743 3G 6 ClZ, TDOE—
7 D allele (& np703 25 G 2> 5 A IZEHE L T\ Bt
np771 H3C 5 TICAERL T 57 58I 2L
ZHEILTw3s,



Z D allele IFHIEEDY 4 HIHEWL (np297A > G,
np526C >G, np657C >T, np703G>A) IC K-> T B
allele DFEE b5, B0 2 HHHERL (np771C
>T np829G>A) 12X > T 0% allele DR % Ffo
hybrid allele T 2", 6 HILERLD 5 £ 0 3 Hfikk
(np526- Arg 176 Gly ,np 703-Gly 235 Ser , np 829
-Val277 Met) 137 2/ BiEZ L b9, Z2DIH b
D176 & 2353 B RMBIFERE ZIKE T 508 266 leu,
268 gly 7% A BIEBR 2 G 2 X X 7tz f
L. ARGESEZ 23200 20 allele 135 R D55
TIFHARANZBWT0.5% 200 A2 1 ABRERObN
L2 0ot £ A104 1E Fragment I @ np
297A.>G T B allele DR Z Fi2D3, hDETIF A
101 LFRIUTABEEZE S, HRAD 0.75%IC H
T b, cNo6DZ Eidexon6 ITBWTEBTHT
B allele 273 HDTH o THIMKMOREIETIZ
ABRITHY, BMED L THEEEZET S,

261 ;:9-7I 318 467F;Ea pig oo ASETSECTAN o 743 768 711
G/del /G C C C/G G L] G/A C G C/AC/T B101/0117
G/del A C C C G N Jl G C GC/A C Al01/0117
G/dl A CT/TC G i i G C G C C A020107
el G C CC A ¢ G C G C T 020/0209
G/del A CCTC G 2 s -_ G C C C G AI02/0X
G AG CCTO/GG 712 i : G/A C G C C/T Al02/A204
G/l G C C C/GAG ' 3 G/A C G C C/T BI01/0209
G/delA/GC CCGG 1 16 - GAC C C C BIOI/OX
@ Ac cca - ° G C GC/AC o101/0117
3 s° Gome CoT omi/ous

el G C CC G W

G/AC G C C BI101/109

G/dl A/G G/T C/TC/GG | 2

4, Fragment I 7H3 D 3 FL &1 SSCP pattern & 2
BT 5 EE

E— 7 2T 50T OESEOT I, KRS
DBIETHIZ L, 2, 3 DE—7 TEIN allele DA
AHbETHODLINS, ¥—7 113 np703 2°G>
AICEBLTWE2H5DT E4bDiX B1ol1 BThH
5, E=2723 A8 BXOOMBITHEIL, 4
D% A101,A102,0101 T5ETH 5, E—2 3 1L np771
DC>TICEHL T3 O THRHEINTEL LD
I3 0201 % 0209 BIZECH 5, ¥—7 4,5, 6, 7 1EH
7% allele ITX > THIBLT 2, E—2 413 np768 7 C
SAICHEBLTW2 o117 BTl ns,

4. ER
4.1 IRIREITE A~ DIEH]
E RS

@©. kBB, TS, AR, EAKRBE, A
T, D IEHHOI L W6 I N
DT, HEIIIFEAI N TR, W ADH DT
HBDDEEDNRIZE 5T,

41

Fragment | TEDH > 7L AB BIEHE, 11T
b np467C>T DE— 7 DBHBIL 2728 T XT
A102/B101 BICTH % L HEL 7z, TOBIEFHAANT
12100 AD 9 B T~8 N2 L iz IR T H
% Z L%, ABO DA OGBS IR AR R %2 & o —
ANDATREMEDSE WV & B E I Tz,

@. ZMpe, BEWNICHERDIEESS b, FLLCHIIC
BIR L - BBz 45 2 &icko Tz,
Fragment [ 1Z 3\ T (MIR) O#EIE111% BOA
THOTBENE» S AT TH b E—I 0
B E 41, Fragment I1IZEWTH A102 Bl(467C>T)
Thobh s E—rPHmHIn T, gEHEn
EWe 2 A102 BIDFFAEDS IR S Tz,

Pl X N AR X A102/0101 ThH o 7z,

[ — DB G OEA R — DRI 2 R 70,
BT CARR B 7 £ D DNA BEICE W OEIR T
REPBENICESZDZ L TE S, 00 5H)
BEovr—2r72HtsZ LIk, il DNA © 2
VE I = avERBIENT A ENTE BF]
MBH 5,

42 NBATE~DIGH

A101 allele & A102 allele 1% & %12 Alallele 7 L —
ZIWZE L, npd67 D3C 225 TICEREL ZUstEn 7
S /W 156 2 F >3 proline 2* 5 leucine 122K L T
W5, LU 7T S/ BBERRICHE S BRSO 15
EY Y (AES Y (AL

X5 1%, A101 & A102 O HBIBEE D Lk 2 17> 7=
EHRE279 7 TR LEDDTHS, a0 YETIFA
I allele DEDY 10 &I 0DTHERFD SR 72,
A101 & A102 DBAFEIC K E 72 NFRIC X 2 2205 AE S
%,
A AlD P T Caucasian CREIEHA) TIZEE T4
FED3 A101(0.25) > A102(0.083)T A101 DAHFEDSE >
S 7203, Oriental( 7 ¥ 7 N) T3 2K DTl
A101(0.054) < A102(0.199) & A102 DHAFELNE < |
Caucasian & Wiz L T\ 72PN kR X 2 & )L
Y BERO 7 T— 1 TH A101(0.112) > A102(0.018)
T AL01 OHEEEDE P KIEEATIX A101 25 A
HERD 75%TH B DI L 72— FTIE 86%%
DT3B,

—H I ¥ re—0 Al01 DHEEIX 0.064 T A B4
& A101 D & 2E5D3 32%TH 503, HHE L
WEZ 0.031 T 14% LKL, —HE Y TILTIE 0.038,
23%. HALAERTIE 0.057, 21% & Z DHEDOIETH
>7,

KIEY v VEEETIE A101(0.180) > A102(0.130)
T A101 25 58% &£ EAl> Tw 2351 A101 % i

ELEBAT Y T TR LIS AL101 SBEFHS
CHRD . FTICEBR L 72 A102 BELDRH ES T
CTHIRICIAE S TV DT RV ERBI N
2H, ZHUTIEE 6 1% K DRIBERDOBGEEDHIETH
%,
F - HAZEO I TR D A101 HEDE L E
IR & BESE DR TR O RIC P<0.03 D EAEDS
H BN, TdHAINEICK D & D RIELE Y fi:
ATRERD S L,



OAf01
BAI02

%
80
70
0
50
4
%0
2

il B

10
XEAN TV

E V=14 BA RELE

100 OAI01

90

% 80
10
60
50
0
)
2
10

m
]

m—
I.'
I.'
=my
I_-

FAOERE X M =

X 5. A101 & A102 @ allele HJED A BRI RT
% E-& o Huts i i

KREAANE 7Y TATIEHEHENRREIS® ST
W3, 7Y 7B OM, HARKEDOMBEEIC
DD 5,

O allele I3 np261 R L TV 5%, ZDdH7 I/
Ba Ry 117127V —L03 7 b 2E7L, NELk
G URTELDERE N0, HEiRBEEET T
ZHLKW,

OMNCIFREL 20D T I N—=TdH 5,
O*allele group (& O A allele D 9 B np297 23 A Db
DT, 0101 23FE 7% allele TH %, 0 allele group 1%
np297 23 G IZEHA L 723 DT 0201 233 7% allele T,
0101 & KT % & Z DIz b np646. np771 72 E'IC
I IE R & 2 P,

HARK R Z T 2 &I RIS AR IE O allele
group BEIEDE <. MhRER P VLS FIE 09 allele
group BHEEDSEIV 7 & HARKHIIC B\ THE DA H
b5 (Xe6) .

L2 LEWEELZ LIS ATHARKRICEB W TIX
0%(0.299) > 09(0.276) & \» 9 FERTH T O allele
group BHEEDNE W AMFZIFFEIFE T, Zauid P E
0%(0.301) > 0°%0.281)% I ¥ ¥ = —0%0.277) >
O°(026)DFEFL LML T3, L LEY TN
0*(0.258) < 09(0.340)T OF allele group DAHELSE
(L PYTEMBICE W THEDEDH 5 2 LR
BRI NS HBRMD 7Y TR D F— 4 #HE T
LN H 5,

am Y E 7 0%0.368) < 09(0.560) &\ 9 FERT
0% allele group HENE S, ZD ) b np542 12 G D>
5 A ICHIEEIADID 5 0209 23, O allele 2D 15%
25, 20 allele FHAANEHRE oY 7
LTRHI NS, ShlofEETEY I, T v
v —. KEIAANICEH R SN 2FRETH > 7%,

42

XHRickdEta—ay ORI HERT 7
DTPAR)—a—2ArTlEBEHEINT, =77 F
LT Oallele BED 4%, RV ETTR%7T 73V
T43% P & BRI T S BIEINE 2 e
bhrolz, ZOMBIIAEOREICHHTEZS D
DTV EEZOND, SHI I, R
J6E D FRA b A 2 B2 UBRGE 2 ot 1 T K B33
5 EEZ D,

BOG/ =T
BOAT V=T

% 60

aAyE?  EVIL 3HUY- Bk FELE XEAA

I B0GH V=7 BOATI~T ‘

"L

LI
AR AN R ANNR

W& ERN AL X #E 1 un B

X6 O N—7E O IN—T7D allele $4

O BUARIZ RT3 2 E & o Hulg Bl b

TV T E I TON L O DB R Al H

ARZIITE LT D 52 D iR & I IR C
P<0.04 DEEEVH 572,

1
S

5. #iEr

AW ZTHIIChih, PESIHEZE) L
7o N A BHARTFERRE R - E A A T s e A4 12 3R
CR#HhC72 L £,

AWFFENE R 15 AEEEMOZATBOR N H A i
PAEE SRR RE R 5 15922051, 1K 16
ERERFE B R0 ST S 16922159, L 17
AR AR B BRI SE ) AR 5 17927024
DO EETfThbitE L7,

Ko TBREDH 2 IECHIL WL ET,
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PCR-SSCP analysis of ABO blood genotypes polymorphism
and its application

Takako Nakamura

Institute of Medical Science, Academic Service Office for Comprehensive Human Science, University of Tsukuba
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8575 Japan

We developed a new analyzing system of one region of Exon6 (Fragment I ) and two regions of Exon7 (Fragment
II, Fragment II) in ABO blood genotypes using ALF express DNA sequencer. The system made it possible to
discriminate 15 major genotypes including combination of five kinds of main alleles accurately it is useful for practical
forensic examination. The rare single base substitutions can be detected with the system. We identified 16 kinds of rare
alleles besides five main alleles. Using these results we compared the allele frequency of Japanese population with other

five countries populations. It showed that there are significant differences among these populations.

Keywords: ABO blood genotypes; PCR-SSCP analyze; single base substitutions; allele frequency

44



LR By
28:45-50, 2008

FIG AR TIC & BHRIMERE

BYA FR
PR ANEREB A LR E (R IEE)
T305-8574 KIS CIFHRES 1-1-1

B2

s ‘ 3. #ER
HhHFERE, L ORMFTIIISH SN TY 3 ) e o
KOV % . BEMR SN —IRL 7 725 L ARIHRIREZ (3, SEIMIRG SIBRIC, B Ot
AFCIGML, 2ok, 2ok, 20 OO A7 TR SN TRETRE NS,
BT X > Tl 5 N BROFIRE R A #E T 7 2P VA A7 ORRT - FRP TP 219 £

o

[

1. [FU®IC

TR DR, £ 400 25 600 nm TH H ., Hf
FHFR X D b ROLIEEZ RN LA TV S, Kb
FEEIX, 600nm & D b EVWHEETIRY L - EH%
e Bk 7 4 VLA X FTIE, 2y sl
NARAE=F AV 77Ly 74 )AhPaD
HEBGRAMR 7 « VA ZBHT2 LIk, ET
ZIENTESL, FUINARATIT, BHGEEL I
HIN T3 CCD 2%, ARIMRICHEEZFF> T
B, FEHKDT7 4L LR LRI T2 2 &
MTEDEEZD, RIMRFIC K DS N DR X 1. RIMRIRSZ IS L 7Bt
2. AIRTIREBELEZVIEEDLD, %4 Rl
T CHEMARMNZSS 2 ENTE S, HIZES)
AR 2 B S B 72 o Ji S G E S O i B
WHIBHEIN TS, 22T, #iIcTHREHICERE
TELIRPEEZIAR TS L ZHNE LT,
ZiTo7, Z DR, BIED H 2 RAERISR % 3 2
CEMTELDOTHET B,
¥—7—F AR, T4 IR T

2. BEREBELEDE

S, =avyFPINARX T DI0RTF 4 (@R
DKL Y X =a v =y a—)L 28 mmF2.8 & %4}
L v X - =2 UV =y 2—)L 105 mm L X 2. iz ORI G Bl 25 1E
YA (K1) 2RV, 2L TREOY v a—Hk
AHEEE AT DI 7 4 V& —R72 & R
DEL74aNVy—% Ly XOHMANCHERL 72, £ 72,
fligMoEwEEE LT, Y=—HY A X—2av |
DSC-T30 ZH w7z, VY =—H% A "= a v MTiE,
LV RADHIANCE 17 4 V8 —SC-68 25 L 72,
X2 1%, 74 V8 —%EE L - BS R ORN Y
WEZRT, £/, KN OO, oD N
VERAT 4V —(H D WWEHPH DN T & EwE
L. RO NE TE B2 TWRINT 2 X 9 ICi%EHE
N7 4Ny 2L T, R ZT-5 7%,
INS DB LZHOT, AEPL  0BERE
IR L. FEENER 2T, £, SV arvEzEi
WTC, 74 NVY =% L 2P X D155 i

BRE. BHEOURDERIC X 2€ /7 7 vl & 2 ik
Bt L 72, B 3. RIMRT7 4 V8 —

45



BEDPHRETRINBZES LI Wiz, Y ay
ZRHOWTOBL, £/ 7 a@BIcmIL %,

X 4 1%, JASE2EE DN 7 —E TIToEET
H5, M5k, ZoMifgE, 8V ar OFGELY
7k 7xbray 7 CS EHEHLT, A 7—1HH
ZHELLE 70l TH S,

X5 X4 DF /7 alifg

X6 1%, 450nm ICE =7 ZFFONY FRAT7 4L
F =T LR TH 5, MG —HRICHWED
HfRTH 205, K5 LFROUBEZ LT - 7-F5 5, 1|
Bz, @EOE/ 7l Tary 7 A
DL 2D HOLRIASEHIN TV S YR,
JFDBIERHINTWE,

14 6. 450 nm 12 ¥ — 7 Z o iif%

X 7. 530 nm |2 ¥ — 27 % Fpo i

X 7 1%, MDA %, 530 nm I2E— 27 ZFfO N
VERRATZ 4N =T LR TH S, WX
—RRICHREODEBRTH 5, X5 LFROUIEZ T >
RS G, EREOE 7 o s gL T,
FROMYI ORGP LRI TWw 3,

X 8. 600 nm @D 7 4 V¥ — THrse L 72 [fif%

X 8 1, FkDEE%Z, 600nm D> ¥ —7H v k
74NV =T LR TH 5, HRIZ—ERICHR
TOMETH %, 5 & AERDUIR % F7 5 7= s R
MR, WHEOE /7ol e g L CIEIca
FI AR, BHIN TS,

1219, 820 nm O 7 1 b 5 — CHEE L 72 AR I 2
X9 1%, [AfED A%, 820 nm D IRIMEEE R
I 7 4 V& — TR L 2R TH 5, HifRiZ—
BRICHRED 7 4 V& —{liF L [FRRIC RO DR TH
%, X5 LMD Z LT - 72 fE 5, iR, @i

46



DE /) 7 vl L g U CIE I R B 2 iR & R L
72 EGR O, FEICEBEINTOL 2D, BIAK
PHEIFA RSN, HFoBIFRIREINTYL
%o

X 10. /NED A X 7T L 2 RN G E

X 10 1%, FERD S %, RIR 7 4 V& — %355
L7y =—H% A "= av b DSC-T30 T L 72
HRTH 2, HBRIZ, H X THOFET, £/ 70
BEZICRE Lz, WU T2 %€/ 7
O DRIMREDMG S 17z, iR, X9 DARIRD
T/ 7wl L g L TBRRE 31 < RELS 1
Lk, [FRkZm&R %R L 7%,

ilLA%@%

K11 GEHEDY V TAT I T TIAL T4V
TULRELENYIDOE ) 7 EETH S, M 12 13,
NP7 | 820 nm D ARAHEGEE ATHDEIIN 7 + V& —
AL TS L 2R TH 5, ARIMRRERIL, &8
WOE /7 aiR s KL T, RIMEEEOR %
AL, RoOBfAIZIZ->E D RSN, T, KED
TEHED B 5 Fe R iifg 2R Lz,

K131 EHEDY V TAT I TTIAL T4V
JURELEHTOE ) 70 EETH S, X 14 1%,
] F % 820 nm D FRIHHEEE ATHDERIN 7 4 L & —
LTI L 2R TH 5, ARIAMEEIERIZ, 7R
WREEOREZ R L, RIEEOME D, E-> 2D
FHHEN T3

WE/ 7uEHE

47

X 12. NYIO R EE

X 14, FEORIMEEE

4. ER
HIMREEIZ, B REOREDO Lo, AEIZ#
HENTHEBETRING, ZDD ~%®f%ﬁ

HEIZ, Eifﬁﬁbﬁ$¢%®@@ﬁfﬁ%
Sl RIEUAMCHER L 727 0 v —ix, —fi%
W7 4 NV F — LRI T» B ZFBD 7 4
NE—Th%, 216 DHRIZ, RINREGE% G
5 — RS B R JEEICETIC R AT, K
Nk 7 —BEZERT BB 2R TH
5. K15 1F5EHEH L7250 F2RA 7 4 LY —D5y
KRR ch 5, SRIFH L v —7 Ay b7
4 IVE =%, KD SC-60 TH D . 16 12, 2D
X —=T7hv k7 4 VY =D R T,
F 7o, K17 &, RIMRSE 7 1« V8 — Doy el



BThHh, ¥ —7Hhv F 740V — LR
?%%o

e PR T g — 1)
[L LA I

X 16. ¥ —775 v k7 4 VY —DorEEr R

RO, CDXIBRT7 4 VY —%2HT 3
CLICEoTRETEDZD. b EHEHEER I LI,
AR ZIN T3 CCD DRI RIMR %
Wid 27407 —Df T nRnnrThs, WEHED
TYINARAT1E, RIMEFEOARAEIC XD, IE
WRBERRITE W0, CCD DEjICT —,82 4
VT — LT D NSRS E Ay v T 57 4
W —PEEEINTVWE, ZOkd, BFEOTYS
VA AT TRV DHEETH 2035, SR
Ay FIINARATIDIOEY Z—HF A N— 3
v b DSC-T30 TIXTARETH - 7=,

48

a=Thr b T e F=4
LLURY L T

L3

Ir7fﬂﬁ%%74w& ®ﬁ%%%%ﬁ

—iEIz ., MR X AR, E L DR
%ﬁ@%@%@%%ﬁﬁ(wf L EFoEDEZ L
INTW3, X181, LD R % R L 72 lH D€
)7 BEBHTHD, X191F. =avyFLINLARXT
D70 R T 4 \HEFEDIAHL VA« =av=ya—)
28 mm F2.8 ZfH L. X 18 [X| & [d] U)o & i
LRI EETH 5, BEIZ, FRREEDR
ZRL, BLDELIF-EDRINTWVRS, X 20,
21 1k, V=—H% A "— 3 v } DSC-T30 127 4 )L
Y —%WEE LSO TS Y VHEIMNEA A T TH
%, ZOMEBRIZENTYH, RIMEEEOR# % X <
ALTEEDOH ZMRE XS EHL T05, i,
RIMEEEORIE L CAMDEE X, 4 mm 1ZE
ZE L, BELEOMEDORENMTZ S EMESINT
B MR L XS, FYIALARXTICE
WT b, FERD 7 4V LY L R RIS S 1
77,

IR TlE, 2D X I ICHIRTIXBE LER
WHIR D AR ZE S 2 LN TE R0, %L DY
BoIGHBGFTE2 6D EEZ B,

X 18. 1o EFREE



al e TR

X 19. X 18 & [FAEDFRIMREE

R—AEF A—A¥E

g One World One Drean

Xl 20. 5% R L 2RI EE




21, K & a5t 2 KB L 7R ARG

5. £& N \

Sl FIMREE 7S Y LA SIS L ks DB S \
B TE 2 RN MG 2 R IS s L ST E T, [1] ;égﬁg% : 17\%11/1:“%%75% 712 X BRI E L,
ST RS |- & SN - T Vol48No.ll, 113—116, 1990.
b RAROMA, WG N S s AR WRGHOBIRENE DL, 5 2
S, S, FRMREEOBIEAICAD, % - ARETRsEs, oamer 20

COFHRPIEOND LD EHMET 5,

Infrared photography by digital camera
Hideo Saginoya

Art and Sport Sciences Branch, Academic Service Office for Comprehensive Human Sciences,
University of Tsukuba, 1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8574 Japan

Infrared photography is applied in many fields of science such as archaeology. Photographs were taken using a

single-lens reflex digital camera for infrared photography. This report concerns images obtained using this
equipment.

Keywords: infrared photography; digital camera
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High performance of helium-gas recovery system

Mikio Miyauchi”, Yutaka Kondo” , Shota Tsuruga”, Hiroshi Ikeda”

® Cryogenics division, Research Facility Center for Science and Technology, University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8577 Japan
® Materials Science(Cryogenics division), University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8577 Japan

The cryogenics division, Research Facility Center for Science and Technology, supplies liquid-helium to the
laboratories in the university. Helium-gas is so expensive that the high performance of helium-gas recovery system is
required. In this report we show our helium recovery system. We have achieved 93% of helium recovery rate by the

system.

Keywords: helium-gas recovery
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HakFEIC X % CD59 B D PNH DIFE % RO R I
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IN6DZ Ik, mHEEEEE & BIRIA < MR
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¥ — 7 — FARIMER, RNA Feandt(3E CD4K 530,
FTP=NF LY

1. EU®HIC

I A DR AR MBRANE (&, ARIBR D PE AR RE % f 42
T2 T, ARBEECES 2 EPHISNTY S,
b RIMER E AR IR TR 120 HR O FHf a2 i |
RNTIE, IMBRD A & % L WIIBRD EEEDMTh 1
HEEDPHR SN TV 5, 2D 7O RMIMEF I
FEAE ST 6 RRAZ 2 HED R MBRANEE L T 5
Ltk s, MARMmERE, B oI N THD
RWRIMBRTH D . HARIMBRZ Wi L 72 J%E Tl
i k 2H0E &g L, X RNIER O 2D
RREETARIMBRZ 7H7 3 2 2 3T E MDD
%, FRC, FEMEER~T 71 YV RE (paroxysmal
nocturnal hemoglobinuria , PNH) DRIERD X 9 12F
WIEBRH ISR X 2 28 TR IM S 100 T L BRER
MERO G MIERERRICIE, 70 —HF A P X Y —

(flow cytometry , FCM) 1 X % f7R MBR AT 13 k4
LFEE R

AR MER X, BREAIRIMER & ik L RNA EOEH
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FECIIEA LT Z 1, RNA DRI il L 72 5OGEREE S
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. BEERICI A S L — s bR T ik
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2. BB LUTE

Al BB ICHE T 2 HOEBEDO T CD4KS30
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(%) ZEHT L7, TS X OZERE (CV)
2B L R FBE IO W T L 72,
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3. #ER
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CD4K530 i & TO 538 I%, ARIMER & D SO EE
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CD4K530 i T, IMA T2 o8 15 Bl E Tk
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test)

4. BR

FCM I X 2 1%f% (RNA,DNA) %3 2 4060
F L LTI, pyronine Y, acridine orange, propidium
iodide, CD4K530, TO %5238 % , JlE DRI I 1 A8
RNA 7>, 2 A$1 RNA 7>, DNA 212 & D) Rt s
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Comparative study of fluorescent reagents for reticulocyte detection

Shoko Sato, Hideko Sakurai

Medical Branch, Academic Service Office for Comprehensive Human Sciences,
University of Tsukuba, 1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8575 Japan

Detection of peripheral blood reticulocytes by flow cytometry using CD4K530 fluorescent dye and thiazole orange
was attempted. Reproducibility of reticulocyte count was good for the both fluorescent dyes, but the reaction rate and
fluorescence intensity of red blood cells differed. The detection rate of CD59-negative PNH-reticulocytes was also
compared using the both fluorescent reagents. As a result, no significant difference was observed; high relativity was
observed (r > 0.99) and the two fluorescent dyes were found to be useful.

Keywords: reticulocytes; RNA-stained fluorescent dye; CD4K530; thiazole orange
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Generation of the radio frequency signal by an optical beat method

Eiji Matsuyama

Institute of Materials Science, Academic Service Office for Pure and Applied Sciences,
University of Tsukuba, 1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8573 Japan

Microwave to terahertz electromagnetic waves are considered as promising new light sources for the scanning
probe microscope [SPM] such as the high frequency tunnelling microscope [RF-STM] and the near field microscope.
As the first step to the generation of terahertz electromagnetic waves, two laser beams were mixed and guided through a
single-mode fiber to a nonlinear detector. The wavelengths of two beams are 1.0 ~ 2.0 um of near infrared region.
The frequency of the output signal from the detector is the difference between those of two beams and is in the
microwave region. It was confirmed, from the spectral purity measurement, that the coherence of the generated signal

is quite high, suggesting the possibility of generating terahertz electromagnetic waves by extending this optical beat
method.

Keywords: scanning probe microscopy; terahertz; optical beat; coherence
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A novel in situ underwater sampling method for algal DOM

Yasutaka Tsuchiya, Toshihiko Sato, Hideo Shinagawa

Shimoda Marine Research Center, University of Tsukuba,
5-10-1 Shimoda, Shizuoka, 415-0025 Japan

In the in situ survey of dissolved organic matter (DOM) released from the kelp Ecklonia cava in Oura Bay,
Shimoda, Shizuoka, Japan, technical assistance for the underwater sampling was provided. There has not been
such underwater in situ study on the algal DOM. All underwater operations were carried out by scuba diving.
Individual plant was covered by a transparent plastic bag containing the ambient seawater, and the open end of the
bag was tied up at the algal stipe. Water samples in the bags were collected at intervals of 6-54h using 100 ml
glass syringes inserted through the sampling mouth which was equipped with a valve.

Keywords: Ecklonia cava; underwater survey; in situ sampling; DOM
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