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Y NHGE c FITEHEOTFHMENAE LR D, EFIREZK - T2,
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iThenticate i< X 2¥RAFRXF = v 7 EITHEIEL

5 E BB IRRRR

= 2016 2017 2018 2019 2020 2021 2022
NSCBF T 8 43 664 336 336
HERFE ST 42 79 89 67 326 322 483
bt SR 10 221 251 339 303
N RIBRE I 1 232 273 145 22 54
1B 277 148 108 94 333 434 541
R P 12 1 8 2 988 151 231
PEEIF 43 79 41 56 55 116 158
BRI 1 5 2 1 2 3
VAT DAMBHERE 3 1 1 6 6 680
RN (PREELISL) 136 143 120 233 254 148 180
SR (PRAEEFE 11 15 2 10 6 31 84
I 35 25 2 120 179 259 343
FEFIF 61 54 116 69 130 70 103
TR 152 361 257 237 331 532 578
A LAY 40 24 49 43 18 30 4
AT ME BN 13 19 74 135 288 313 316
AT 2R 239 352 542 519 772 961 | 1,325
BB PRBREERL I 137 107 113 164 68 170 346
8 T BELB T 9 8 9 9
it 9 227 18 109 182 244 154
Z DA 1 5 17
Ei 1,209 | 1,652 | 1,792 | 2405| 5,005| 4,491 | 6,248
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BOE VYIIIITEER

6.1 A4 70OV7 MEBERIFSAM X705 4

(EES : Enrollment for Education Solutions) H—E XI|cEH3 2 EIE
ARpeA 70V 7T sED BES #ENCHE DT, RIRTvA 70y 7 NIFOFH (V7 o7
AN AR E (A, IRE. 223800 ICRMELTn3,

(1) 44~ 0Y 7 bk Windows OS
Windows 11 Pro/Education (HAGE / #58) (77w 77 L—K)
Windows 10 Pro/Education (HAGEE / 9G8) (77 77 L—F)
Windows 8.1 Pro/Enterprise (HAGE / ¥&ih) (7w T L—FR/ X927 L—F)

(
(

2 R4V T bFT 4R (RYa—LF1EY AR KEFTH PC DIHICHAL)
Microsoft Office Professional Plus 2019 (HAGE / HiGE / 2 EqE)
Microsoft Office Professional Plus 2016 (HAGE / %58 / ZHGE
Microsoft Office Professional Plus 2013 (HAGE / %8 / 2 [H:E
Microsoft Office 2019 for Mac (HZAGE / Ji38)
XAy T AT ¢ AREEEN (Microsoft 365 Apps for enterprise) 12 DWW T,
T R RS SRt

(3) <418V 7 b CoreCAL (Client Access License) (BlfkE D)
Windows Server CAL
Exchange Server CAL
Share Point Portal Server CAL
System Center Configuration Manager CML
Lync Server Standard CAL
System Center Endpoint Protection CAL

4) RA4A7OY T IV AREZ—FIVARIEZSM4E VR
2O NFTE PC A 52N HIT % 22ND Windows Y—N\ZFIH LIz AT LT 7
Y AT BIDIBEIrT A A (F—INTE)
PIIEWS AT LR LB
LN Y 27 I (kR BfR2 5
MLV RA7OfR3 B
Ryra—RA7F—va vkl s

O FrRoFIH
2022 - 3 ISz 1> 70, G © 2022 4 5 A~ 2023 £ 4 A7)
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EF2VT4 RV T MEEY—EXICEAT 5EIE

A e h LY R A 7 athEd Trend Micro Campus Agreement for Endpoint ZZiciED &, b L
Y RRA - Y AV ZNARZ ==K — b7 ¢ ¥ 3 VEDOFH (V7T b o 7 HEENE)
EACERERE (P GEEREZET). WA, HERFD) IRl T3,

O FradHH
2022 5 10 HICHEFZ N Z1To T2, CERIHEAR @ 2022 4 11 H~ 2023 4 10 A%

7 FERRBOBEREMIT CLP BARIS | —EXRICBT 55I1E
AREEL T Rtk & OB MY CLP (Cumulative Licensing Program) #ZHJic &5 %, Adobe
Acrobat 50DV 7 b 7 B2 HG g TATE 5 —EAZRML T2,

77— avEEATOY S L (0SER7 7Y - Android B 7 7)) 2t —EX
LUTFO7 TV —a VORI RS A1 > ATDWT, Apple #1 &% U Google # & 22K L.
FIFIS T L CHIEE « 3P0 75 E 0% — B A3 E1T 5,

(1) iOS kR
Apple Developer Program (CZHEANDLNGE ATHE
Apple Developer Enterprise Program (22N#E NI FRAE)

(2) Android kg7 71
Google Play Developer

R 1—L7AMeYAEDFRELGY 7 bV 7 DT DR

ARV a—LIA4 B AMEDOBEENH 7Y T F T 27DV T, HERINEZIToTWVD, &
¥5. MATLAB Campus-Wide License D AIC ), Fhi & 2D, 20234 1 H KX H MATLAB
Campus-Wide License 22y (ZLHKIMI : 2023 45 1 H~ 2023 4 12 A) 15D &, MATLAB 85
EAEREE (BURE. 24 IREEL TV 5,

F 7z SUNKRAERFAE A MATLAB Campus-Wide License I 2 (2023 4£ 4 A 1 Hi{T)
ZHIE L, 2023 FEK D ZSEEHE CAEREE L LTWwa,
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056 =

(ZEER 1]
RV IT N SA UV RICKZERMNHR—E
(2022.4.1 ~ 2023.3.31)
i = )
o =
Sty x| 7 TEARRBO e HiHE (B0
NO. VI LT R 2007 fERE~ 2020 4EFE
i o A P TR R
ORF/c @: e | O-@: i REY - R
6,236,317
1 |=rrayT bk 190,631 75703 114,928
366,842
e 575,482
NESE IS ,
2 $ly;1§f 65116 4807 60,309
il 33,852
R g 102,339
3 ’FE/XTAgﬁ 62,521 14,585 47,936
H 6,020
&t 318,268 95,095 223,173

VI Y7 fES
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B7E KSEEEEXE

71 REBEVATLLEICEHYT ZEE
(1) YRATLEHRUCREERICHT AR

TR BRI RRE S AT LDFIHAT 268 A > 7 I N UC Ry Y — 7 EBREORE N OEH
Y= NFEREROREICDOWT, B Z To7, (20224 4 A~ 11 A)
THAK AR ER S AT LD E & § 2 [HRTEARBOR{ T —E AICDN T, M. Z2lc
BITTE2 X5, KEHEY —EXOEHEE M TS HEENDHHE OO R 21T - 7,
(20224 A~ 11 A)
XEFEEI RS 2T LRI S 2 MBS AT L& OEHEEREN O — b ¥ AT LF 0
EERIFCDONWT, KA AT LANDORERBITZ K LTz, (2022 4F 10 A~ 11 A)
BIEAEE S AT L2 R % 26055 PC OFRE /T #FOWRE K UFHE PC OF) BRI Z 2
L7, (2022 44 A~ 202343 H)
MIEAHGTER S AT L@ T 5T — /NEOBEIC BN TRE LIEFEIC OV T, ez iT-o
Teo (202244 H, 6 A, 12 A, 202343 A)

(2) TAMERUEF 1) T ERDHDAEE

- NEMEFVER S AT LEEA T 2 Y — /N EOBERIC B O THER S Nz fagsthic /s Uiz,
(20224 H., 6 H. 7TH. 202343 H)
EZproxy ¥ A7 LR O KIEEHFHE S 27 L TR S % 5 —/ NEERATE O 1 N O A 7 F i
L7z, (202244 A, 10 A, 11 A)

(3) HEZEDUERERI S RIERBEDZIE

. ika—b%%fa%%LT SUE THBOEZXFHEAN v b T — 7 BEEER O
EEREN T, IRERXEERD D OBy M T — IR LHOFEZ1T- 7,
(2022 4 H~ SH)

72 BFAVTVYY—ERAXEICET HEIE
(1) Shibboleth 35— E X DEEEHR
78,/ eduGAIN OFRIEHEERFIH LIcEFa YT YD E— 7 72ROV THIEX
HEN ORI RS L LTS Lie, FRFHIGL TOMD TH %,
FIFE D B OEEDfFHR G NDH G
XEfE SP OffgItERIGRY 7 vy 2 77w T —
7 7 AHIBREE D HIE L
WAYFlessURL D& &
A7 1dP D eduGAIN SIS FRAEXH IR T > T 2 DIEK
HTHL SP DREiaE « 17 1
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2) VE—F7 VAT —ERADRH
2022 4EED EZproxy IC K% ) E— b 7 72 A OEFFERIIIIRDO L B0 Lz o 1z,
(ZEER 1, K1)
EZproxy fkFt D BRI DOWTHE 21TV, 759 RS AT LNDOEHIRE T A 2 A
F R O A FE L B O B e ERE DN EIHT % 2 21DV T, #iEITo Tz,
(2022 £ 4 H~6 H)
EZproxy 759 RS AT LOBEANCH D, VT UVI ARG AT L5 DOBATZ IR L.
VE—F7 7V AARRREFIAT Y 169 HTDWT, 777 RS AT LANDEERIFEHE
Zi1otz, (2022 46 H~ 2022 £ 11 A)
ERMS OFEFH EV, ERMS IS NS EFa V7Y OT— 287725 Uiz,
(2022 £ 6 H~ 2022 4 11 H)

(3) RIEFANDOX
BV v —FTIVOREFHDRENFIC K 2 b D7 7 A2 IEHEED 2 574 LU,
BRI DR LAN B %258 U Calles U 72 R PRz kN L. 77 7 2 AHIRRO gk 2
??'3 f:o

7.3 HBEAURY bUXEICET SHIR

(1) WMKREA—T 7 7 A IO RER DS, A VAT 4T a—aF)b - JF—F=
CHEE L, NN RFBEEIEY - 5 A7 L (Q-RADeRS) & OEiHsHEER EHHEMT T %
T LT SUNKRFEZIERY R FY (QIR) OOy T ERIEEOETEZK - Tz,
F 7z, Q-RADeRS D ¥ A7 LNHEHNCAE S ERRESRE IS I U GER Ok, #EREMEDm B2 K->
770
Q-RADeRS H#i#1C K % QIR B E%F4 - 314 f (2023 4F 3 HARBIE)

(2) Wi T—2 iAok e LT, KEHEEKY X7 LOEHICHES h BT, QIR ICH
%A R L—YOWFERIRE N BIHEE, ORCID HHEMEE DB A R B LTz,
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B8E LHBEXRE

8.1 LIMRITICEAT 5FH
(1) MERFEBEARTITIEE Y
Vol. 21 2023F5Q023FE4 ) Z 2D b 6 X—=Y DV —T Lwv b & LT 2,300#FHT L7,
F 728 FhZz web Y1 MICHER U7z,
(2) MERFIEARE/INT LY b
4O 8RX—=YDVY—=T L v h&LT2022 4% 6 HIC 500 #3117 LT, F=FE iz web
YA MHERUTz,

(3) 2021 FEAMAKFAFRFIEAREE FRy
2022 1F 10 HICH T LTz,

(4) TEREIEALS - BEAVVEDLEREO—E]
IHHRFFEA DY —E AT 2R WEDLEROD—EZ AL fD 1 R—=IDF T (754

Y—) &L T 20224 4 HIC 2,800 #5f1L. HNOREEICHIIEAM Uz, X8 e
web YA M TRE LTz,

8.2 TRHFIEATEE web Y1 MEHA - BEEICET 5FHE
(1) BERFIBARLE web 1 MER - B

[HEHFEEAT web VA F D w T R—I OB « @EHAZMGE L Tiro Tz, B> 7> Yo
THHREFICINZ ., AV MEHRERYEF 2V 7 . COVID-19 1T % FHZE#H Lz,
83 KRAZ—1ER - B RICRHT 5 EIE

2022 4EfF 10 HE T, iEEB XUV —E AFHEFEORNICET 52 RAZ—7251 1 HEK -
FIRIL., EAR - fBREfro iz,

84 ZDMICBIT HEIR

2022 FED SRFHOBEDOTITY) (1968 /£ CRAGHRM > 2 —KH ) ~) 1DV T, i+

DEAZRERAT> TV D, o, MFOEHLZMEXEHNKE L, E e Web ¥4 D7 —
A T NG 2D TN B,
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9.1 &A1 TV FDISEAM

< ENSNSHTT Bt AERIE LT, EleFa VT4 272 MBI 2 IS U, il
BNOFEFE N, %Y O LAN EHEANFEZ I T 5F. N R VT 21572,

s BF VTR =ITRIO LT 7 AT U —)IVOEHZFME L, P2PY T M7 Offif
IC X 2 AIE R GG (S DWW 72 FhfE L 7z,

o ENIIEEREEMIZT S 2 U 7 o @Y —E X (NIL-SOCS) h 6 DIEHRticHEDIE, F1> v TV
It hinze 52 L 7z,

o PR D 5 M54SR LAN BEHE A IDS IS X AMALEMZETT> TV A, @A LTS
N WA, BAREIC K 2B EDEFHERER ExMIET 5 & L bic, FIAFCAEAEZHLE
Z7DITRD K S Ia sz KL T\ B,
> AUV T YV NERK. BHEFE TIOREDN WS, UKIP T RLADT ¢ VR EFTS,

7el2U, UMD - 72558 EEO IR 21T 5 o

9.2 1EHRA VTV FDIAE. FEWEER
(1) A>T MRRICDNT
EHMBCREES (6 H29H, 11 H29H, 2 A 22 H) THEEIT- 7,
2022 FE A H~3 HETICUAINR « T—=LIERR 46 1F, F 2V T 0 SERUTARE
FIFI % 83 1, FHEHERH 3 {1, Z DMt 12 fFD A > 7> b O®IGETT - Tz,
% 2022 FEE M F V) T oA Ty MEHIR [BEER 1)
(2) F¥2RZANDEF 2V T ¢ IRNOHR R TXRICDNT
s EHREF VT AA T T I RELRGEONE T a—Ic Uiz T, 46 RO
ERNM L T2,
A VYTV NOFBRREIRIS, BET 7 AT U A=), BERARRX—)V, IEHRIEA
WEMG 2P —N—FICDOWT, F 2T rafbZHhL 7,
LUFOHEICSI L, ERtF 2V 7 1CB9 2 HMN R EER O EE K - 7z,
CISO « ¥ilig~ %I X > MEWHE (244) 10 H 18 H  EBRIEE T4t
CISRT #f& GELiEM) (14) 10 H 20 H, 21 H SCHREAE T
CISRT WM& (SHIH) (14) 12 A7 H~9H SCRREE M
SR A PARIEBIIC 1) 2 VPN figg sk « v+ 2V 7o xfRichh b I+ —
12H27H XERFEEEME (Vo) —)
¥ UK CSIRT ZEOM, FPHNEHEZICHML, ZnZzKRdi,
» HREF LV T o BEAEYEE GHRER) (14D 1 H 26 H, 27 H SGHBRYAE T

iy
=

vV v v Vv
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9.5

H9® JUKCSIRT

18R 7 FDOERIFLE

(1) FEMEE
VY TG A=)V (Emotet) ICBAT ZEEMGEESS, BIAKIES (I—V7> o0 —7,
BRI, FEREL) ICBT B RER— LRV A N—RICBIT 2 il 21> 72, (L
K CSIRT HP IZ$8#k. &BImESF~d@H)
MEREF 2V T A4 R ZBIRE. 2L, ZOMAHEEAR L7,
(JUK CSIRT HP I BWCE AR ZEAR) (2022 4 4 H O AZEAC HIRIR 2 Bl fi)

(2) RHERIBE X — VAR DRNE
2022 7 9 HIc, BUWRIBURZ RER L, BRERO B L L bic, A V2T Y FADIISOFIE
DifgRZ HNE LT, 28I EZ MUK RIBIR X —)VRllsiz F2ii Uic. 7o, Al
‘i, FHDN L A=V ZEMNT B e vic, SROFIBAES, FBNRKE X —)L ORI
R B I DFIIERZ IR L, FAR 2T T

3) BHREF 21V FTrHES—ZVJ DR

2022411 H10HAD S 1 H 31 HIZMI T, WHHltF 2V 7 ¢ SREARGTHFEXEE LT
ISMSEHEEREL LI, HilbtF ) 7T ZE#LUCHEOm FEKS e EZHIE LT
€ S— I EkBF VT BERFEM LT,

(4) KeS51ER2RRDRNE
NRFADHGEED D > 7o —/ =1 UTHegg M2l 210, Mags Mo A 7% S il i s
Teo ElocA V2T 2 BRUEREOY —\—EHE ) 5 OB U CEE NS IEZ W 217> 72,

HAY —H— MRZEERUEHR CSIRT KRS
HAY —Y— Mg ehaicsmi., HHiEETT->7%=, (8 A 19 H)

1B 77 PARICET BRI PXEER

A > T 2 PRI 2RISR S SCEZFR L. EICEEGR 21T - 7,
O =TI —=0DA 2 Z—% v MEOFHICOWT GEAD

@ <NV 2T IF A=)V (Emotet) DEEFEHRICOWT (GEEME)

@ BRARIHOA > 22—y MEOFIFICOWT GEHD

@ FREHDA > Z—Fy MEOFIHICDONT

® AHBRE - 27 2 VMR ESE RN E UTc Y A 8= BICDNT

® FUYLUIT R LT VPN ZEE ORI DWW T

@ V7 U7 OEIEEMERICOWT

Windows 8.1 DY R— METIZDWNT

©® mac0S DY R— MABRIZTDONT
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! (20) | 27 (6) (4) (1) (5) (3 (1) (1) (1) 0) (2) (71)
H H 2018 4EFE | 2019 4EJE | 2020 4EFE | 2021 4EFE | 2022 4EJE it
AT | 165 (119 | 104 66) | 20 2) [ 18 @ | 46 (@ 362 (204)
wl Tt | 19 @ | 187 19| 200 (143) | 199 (80| 83 (67) 757 (518)
B VRN 23 (11 13 (7 0 0 3 39 (18)
B PC sk, o 7 12 18 11 12 60 (0)
it 274 (139) | 316 (192) | 256 (155) | 228 (183) | 144 (71) 1218 (740)
X BFET AT U —IVEIZLDBRAMLOFRNANSHER D 721 T > b O,
=720, HEH O () NIENII-SOCS THRE SN D,
[2022 B T A 3 F v FORNE]
T AT A DT TR 6611
s = TG () LR EEE) 46fF (111F)
(5 HEmotet) (204F)
- Web— _~DRET 7+ 2 8f
o A—)LEAYE(E T
T HUY NORET 7 A, KREXA—INVIEE 51
- MagstE A A > 7o B 44
c RETA A 31
- PC. #MFiFSSD o2k 2
- EIHOER 117
- NASOT 7 & AHIBOHEI A 14
- R — R R 11
= 420 X1 TAEEBIRRDHEFE (2022548 ~ 202343 1)
40
O 9 IILR-D—LBEER
OtXUTAHE. FEFAR
30 oE/riEmE
BPCEE#. T
20 H [ |
10 - [ [
= |
0 L I N . I I |
4 5 6 7 8 10 11 12 1 2 3

(53)



F/10%F AR =R

F10E FHREBEBREXRE

10.1

EEHERA—)IVY—EXICEAT BEHIE

(1) BE - Z2ERFA— IV —EXDIRH
2018 4 12 HI< Microsoft Office 365 @ Exchange Online I 1714, BIEE Tkt L CTIA
[F7 87 A — IUISBEZ JRE L 72, ¥P— ¥ ZNAIE Exchange Online IC%9° %,
> A—)LRy 7 A& 1 1006B, fFHE - filfR7Z L, ¥—EX YT A=)l - SMTP -

POP - IMAP - Exchange. Z Al : ;KK A —)L T 1 )L &

Exchange Online OFEAGEGEDY 2022 42 10 H 1 HICHEIL L5 T e b5 &k FIHEN
OEHI & MEE I ZFHNE LT, @HIDOHTEBITHET o7l &b, 2022 4£5 H
31 HE 6 H 1 HIcZhZN 4 Kl DEAGGRE 215119 % C & THIFEICHEEMGE L7z,
2022 4 9 A 15 Hic, MA—r A THRAGRLZ MM U 7cRlikd & 2 FHE O sk Z2
FMiL 720 10 H 1 HICHAGREAME L E NI F 2 /R U, £ DROMPH M EISHIS U,
BATRRHICR E AR AEE L TV,

(2) HEFrRKAICEDICHET7 FLR
HAA—=ILT7 RLAZ, BEIFETEKS & SSO-KID A5, FERTEFIRA LELED S BE:
L TW5, FlfiiEZER L, FIHEDE - % - S FILRA—LOEFBIXUTZDA =2 ¥ )b
WKHEDL T RLAEBRLUTHHTES X211 LT3, 2023 4 3 AKRDKEHET 419
% (B%E 84 £ 335) MELTHAL TV,

(3) XE7 FLRAEER SMTP X EH—/N
Exchange Online 3FIHE TA—IVDIEET FLAZHHICEZE TERWIRDOID, i
L DORENERRHT FLADRAZ ETIEEY FLAZREHAA VT FLANGEHEL
T WRIFHE RIS, SMTP FREET & O A —)ViEEY — N2 EIGEH LI L T 25,

(4) 2FEAXA—)V BEFRAYT—EX
ENOE « ERL - R R £ D kyushu-uacjp 7 RAAL Y (LUFHBE R A A2 ) OF
A=)V, 2FHEAX—)L0D Exchange Online ZHWTHEHTE 52— A 2L TV 5,
2023 FE 3 HARKFIT 25 FAAL V(9B 1D 100 YT RAAL V25T ) hEH L T\ 5,
AR B A A RS A7 LR L, B Y A MSA THE XA—)VRy 7 ZDRGEHH]
AR AT LE Lic, RIEEERHZTEL TS

(5) FIBPEYKR—
2021 4 9 HWA)X O, Microsoft Forms OfWAbLE T+ —LEFrv bV AT LICKD
I—YPHR—MARNICBIT L, A= XZB0WEDEEF Ty BV AT LTOXNE Lz,
I K ARG [ R SRR L TV B, 2023 4 3 JICF T v bV AT LITREED
FAL, —RHNIC A=)V TORIBICE L T3,
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(6) EIEXA—IVT FLAY—EXDKEA — LR RADH]
FMRZZAEJEA—)LT KL AP —E X (https://kyudaijp/) D A—)L7% Exchange Online $%H
IC9 % C EIC KD ERERA—IVARD T A MHKICHIT B T & &xoTz, 2020 4 1 HREK
DRTEM L. FED G o Telcd 2020 FED SAHMBG L LT, BREE EOFED
LRYHAR—NDTF VM EFHOHEHT Y e L, REEETEH T FOEMZ
HETHITE-> TS,

10.2 FRANDERIEEEICBIT AFEIE
—ERHP KBRS EEDIR M
REFFR X — )V DGR I R RS SO 3R T B — AR S A T LN RS I K OB ZUER O 12
DI U Tz IWEMERRREREIC DWW T, FHSERIS IR CLEMHRY AT LOMH Y —EANE
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% Microsoft 365 Apps DA £ A&, SSO-KID A la) HSHhE % SSOKID HigEE (4%
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2020 4 9 HicY 7L A A L7z Microsoft 365 7 1w > M X7 LB XU AD 7T >~
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EHANTG S AT LRSFESEZ I L. @R — B R 2834t U Tz,
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(4) ZEXRFREE (Multi-Factor Authentication)
2021 FFICHNBL L 7z, Azure AD Premium P2 OZ&HfTE 7 7 & AREEZR G L CRIAE
P92 RA 25T MFA OExEFIHZRMRTE % MFA Rl OB 2 AR R B I HE
L cTtns,

10.5 Microsoft 365 DILEEER IR 9 5 HEI1E
Microsoft 365 OMERERG I IV 7250, MEE. HEA. IBXOIAMRIEH)

(1) Microsoft 365 27 7 r—> 39 —EX
Microsoft 365 Apps . OneDrive for Business . Teams . Azure Information Protection,
SharePoint Online, fhiD#EHAZTT>7z, Teams ® 1 ¥ 1 O End-to-End K5 S{LAEREZBRN
ftl7z. (5 H)
Teams TDF— LERHIEREIZ CNE THENZ Y —E R UTIRMEZTT > TE e, F—L4
BICRZIV—IVZRE L, BHEEOEXY—E AL UTRMZRG L7z, HEEORNHENE
EHOTZHIC Web Yo b 2NEITHELZ, (8 )

(2) Microsoft 365 #|BER—Z IV A FDEH
FEHE 2 R - 3B U7z, (BERE)

(3) Microsoft 365 DEEB{bikEE (Azure Information Protection (Azure RMS))
Microsoft 365 DG S{LFERE A AR L B L TV 5

10.6 Webex :ERICBET 5FH
(1) 2021 4 8 AIC Webex DOi#E 2 BE R HEEN 5 E | 2ZOABEEIH U THIEE—
A CREFMEMERR Z RO 7 1 > b 72317 L. Webex Meetings ZH1L & 3 % Webex OF
MBS Z 1t T\ 5,

(2) 2022 & 11 HIZ Webex FIFIEIEZHIE LU, EAIL—)VEEE D, ZE 58 AR 2% i
L7z,

(3) 2023 £ 1 Hic7 Ao v MMlEILZE L., (KIRT A > ks OHIFR « #EEITF), 2023 4
JEICE IR S A ZABDOHEL O HEOHE &L T,
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H10 7 LA RS
(ZEER 1) 77 AVEEY X7 LFIRRET (2022 44 H~ 2023 43 H)
(1) T 7 A VI 25 A (https://share. iii. kyushu-u. ac. jp/ )
G gyrm—F Ty Sa—F W7 AN T AR
L T e ; ] . ;
=1 % i (MB) EIE-S i (MB) TEREL | upload %t | f Ak (MB) PIERS
4| 2,006 | 7,420 120, 542 370,386 | 74,918 169, 645 148 3,244 541, 186 33%
5| 1,817 | 6,726 85, 944 474,848 | 73,495 178, 180 186 4,171 520, 704 32%
6| 1,807 | 7,686 97, 084 191,582 | 49,526 197, 432 117 3, 068 512, 377 32%
7| 1,839 | 7,103 87, 546 403,840 | 54,556 169, 448 99 3,788 514, 369 32%
8| 1,726 | 6,367 88, 270 329,825 | 50,800 158, 722 103 3, 839 500, 101 31%
9| 1,718 | 6,409 87,414 298,217 | 52,590 164, 362 115 3, 267 493, 087 30%
10| 1,908 | 7,362 105, 692 433,020 | 57,233 186, 120 171 2,755 196, 683 31%
11| 1,988 | 7,648 111, 229 502,864 | 58,184 193, 631 164 3, 966 518, 398 32%
12| 1,976 | 7,176 107, 821 423,545 | 72,656 192, 610 134 3, 966 526, 976 33%
1] 2023 7,59 92, 739 344,752 | 60,810 180, 754 159 3,277 522, 916 32%
2| 2,218| 8513 102, 319 439,632 | 61,858 298, 411 164 4,772 551, 199 34%
3| 1,906 | 7,327 115, 719 404,903 | 80,236 206, 919 169 3, 282 555, 581 34%
(2) WEHZ 7 A VAT A7 L (https://archive. iii. kyushu-u. ac. jp/ )
, Fon—F 7y Ta—k BT A NS F4RY
A | RE | ] . . . {1
[1%c £ (MB) [R1% # (MB) {EREL | upload %t {6 1 £ (MB) =
4| 3,490 | 26,629 | 3,707,952 7,235,967 | 391,002 | 1,337,940 523 | 16,689 - -
5| 3,502 | 25571 | 5,791,133 8,666,657 | 459,932 | 1,268,623 521 | 11,859 | 13,301, 227 -
6| 3,566 | 28,617 | 5,039,341 8,555,268 | 360,264 | 1,201,369 533 | 10,849 | 12,953,155 -
7| 3,541 | 26,742 | 5,077,438 8,277,588 | 321,878 | 1,263,284 583 | 13,125 | 13,260,424 -
8| 3,539 | 26,341 | 5,729,023 9,037,797 | 323,940 | 1,176,113 476 | 14,852 | 13,479, 670 -
9| 3,602 25917 | 5,272,592 8,366,426 | 314,294 | 1,123,991 A11 | 11,902 | 13,727,986 -
10 | 3,483 | 26,556 | 6,273,529 | 10,090,682 | 267,941 | 1,246,399 472 | 12,180 | 13,976,582 -
11| 3,477 | 25,712 | 5,432,579 8,884,286 | 258,220 | 1,214,264 478 | 17,900 | 14,201, 127 -
12| 3,611 | 25,647 | 5,223, 352 8,287,699 | 328,795 | 1,184,269 602 | 11,438 | 14,329,929 -
1| 3,563 | 25,666 | 6,351,403 9,484,536 | 342,414 | 1,032,400 523 | 14,836 | 14,543,587 -
2| 3,641 | 26,909 | 5,074,015 8,052,763 | 275,065 | 1,218,617 652 | 18,894 | 14,712,127 -
3| 3,643 | 29,252 | 6,033,876 9,416,753 | 434,516 | 1,702, 651 754 | 23,071 | 15,079,615 -

2 BRRORHIRIC IV 2022 FF 4 A DT 4 A7 AR AREHE

F 4 ATRED ERNEL Rol-7-0TF 4 A7 EAEITREE SR
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(ZE &R 2] Microsoft 365 FIIFKIR (2022 4 4 A~ 202343 H)

(1) Microsoft 365 7 7 7 4 7 = —%4%k
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2022/4/1 2022/5/1 2022/6/1 2022/7/1 2022/8/1 2022/9/1 2022/10/1 2022/11/1 2022/12/1 2023/1/1 2023/2/1 2023/3/1

o=@ Microsoft 365 ==@==Exchange ==@==0neDrive ==®==SharePoint ==@==Yammer ==S==Teams

(2) Microsoft 365 77U /7 —< 3 »OFFAWM (2023 44 B 7 HEIE)

Microsoft Teams THP D7+ EF+ OneDrive DI 7 )b SharePoint D7 Jlr

136.6K DFIF1 EF 1 . 1103M RESNET P . ARIKREESNEIT 7 .
n2 35% S6%

BRURSBRICEID Taems POT < ET < DRE OneDrive D7 7 A LODBFDS ShacePoint 0 7 7 1 ILOBRFDER

. JesTe ™
3 7R s
¥ 298 EL
° - - e o -
FraLA. Ferhi (LT amoain Mt Mt st Lol REAFRUE MESNRD. MBRRRS  HSANASH
Yammer P25 1 EF 1 Forms P51 EF 1
ADFOT1EFTA 9.6KDFIFAEFA v
ARURBRICELD D Yammer DPOF « EF « OSHE WRAURENTCERINN D 2~ LEER@TNREROSH
4 5
3 an
2 ™
' e
o L] .
RS e fonn ) eRE FA=LONE  VLSASLTOR meowE

() Office (Microsoft 365 Apps) D7 A & AFFEH (2023 44 H 7 ABI(E)

Office 5112 > RIBNER

458K POF 1Tk

HRUEMRICBE(TS Office DS AREDAHE

FROb»T FrAX
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#5105 AU MR TR

(ZEEHR 3] FHEEONOREEAE (2022 4F 4 H~ 2023 4£ 3 J1)

Al 4 5 6 7 8 9| 10| 11| 12 1 2 3 H
A4 71 41 9| 6| 3| 1| 4| 2| 3| 5| 0] O 44
OneDrive 9| 3| 3| 5| 4| 2| 6| 4| 2| 1| 2| 1 42
Microsoft 365 Apps || 12| 10| 8| 3| 7| 5| 9| 3| 2| 9| 1| O 69
SharePoint 5| 3| 5| 5| 1| 3| 11| 2| 4] 5| 9| b5 58
Teams 19 9| 15| 25| 14| 12 31| 11] 19| 8| 21| 24 208
al 67| 44| 34| 42| 30| 49| 57| 30| 35| 32| 34| 40 494
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11w ISMS #EHH3E=R

B1E ISMSERSXE

11.1  ISMS DG 75E A
(1) FEEFEICED < FHEDZFT

O BREF 2V TV RI T VARV N DOHEi
BHREFaVT o VRIT7EAA YR 2022E8 H 1 HM 5 202249 A 26 H T3
fEl., IEREE—EE, HRY— X%, Y — A MEEER 5, HHRE Em
R — SR OEH 2T > Tz, TOFERICHE D E, HWEE) X 7#BBEZER LY X
THEZAT - TEAER, Wit F o) 70 U A7 ZRIMEE A Z T A 13 e o Tz,
e, WHHREFEZID & REICBWT, BRCCHESTED NAICZ(LA S Ul & i 2 Hh
9 2728, FilclEMEEEREZ NG R ZER U, I TEH 2520 L 7z,

@ WA D
ERTFIEORE LZ2fr>/z ETWHEERZ3E L, 2022 4 9 AICEAFHONAMER
FITo72.723.10 A 11 H X © ISMS#H#IFHIC N % ISMS NERE A 2 203 % & L 1,
PRSI L THEREF 2V T BEZEMm L, GEllld 11.2 (2) Z2oc &)

® SkEHE DI
ISMS 3 FHEI RS R Bl L. I ISMS = 2 7 )L &2l & U ISMS B sz #0258
REFICDWT, AV IA VWHMEY AT LZFIH Lciifla 2% i Uz, (MM : 2023
F1H6H~1H31H)

@ IT 7SAR— FHE
ISMS & FH#IPARE K B O/ EH 13 Al LT, IT 28 AR— MHEE R LTz, ZiliEIE
TEHRULERHEMERSRED FEN T 2 [T /SAR— Mz 2B L. 11 G Uiz, (G
2022 10 H 17 H~ 202343 A 31 H)

® WHEEA BERIHE D F i
NEE A BERHME Z F M L Hi7zic 5 AW EEAERE L LGBNE N, &5,
SIEFEIEREF 2V T 0 BEICBT 2 H 2 HWCEREE KA 5T 2 4%
mLcTwa, (BEH 202249 H7H)

(2) REDOGTHTIRET, E
FHEEE X DRINESNIEAES - BIELERE S, 5= EIC X 5 ISMS GRGE Dk
FBE, NEEE., YR I AV P LE 2 —TOEMEEIZN., 240 #f#E (2021 FEN S OHk
Bl &T5) 12DV, RELRWEICHF R 2T, NiEd « BIELEREEO 2
XIS, WEBEE Y A7 72 A X 2 M IEATFIAD FE UGS 21 FEIC DWW T2 5T
T Ul BB, WIS T Liah -7 19 EIC DOV TIE, REEICKR bl Lkat z ikl d
5ckeliz,

(3) ISMS XEREL
2022 £ 5 A5 9 AIChITISMS CEDRE L2 L. LA RO ISMS SGEIC DWW TREEL
WAD—EZEH L, d, EHEN—BERORE UICH 7z > TIRBIRIES 2 8 TR
U, TEMBIFRIESSMHBEN &R TBIE LTz, /e, BV —N\ZOEMEHHCOWTER
[EN 02N Oyt
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11w ISMS #EHH3E=R

ISMS~=27 )l

KO F 2V 7 7 ICBHT 2 I

VIR 2 U 7 ¢ EHICEI S % JHRE - HHE
Y—N\ZHFEOIREIC RS

77 AHIENC B9 2 KRR - K

AT LBFEN CRSFICE 9 % BifE - Bl

T 2V 7« BRI BE 9 % B - B
HHED—ER

THERBE FR1E AR X

(4) BE=HFREIHEEAIC K B ISMS EREEDMFTEE
2023 4 2 HICH = H R (BSI Z)L— 7Y ¥ 7S UM EAD) 12 & % ISMS ZRAE DRk R
BEZHE LU, BAETENEGEIMHINT, BWYNTEHEINTVS EOFEERHRZZIT.
ISMS FEREDHRFEAMEE U Tzo
Tk, BEERRERE K D, SEOKEE LT 5 HFoER - BEHENERES NI,

11.2 BHREF 1) 7T WRICFRIECEERUTEREF 1) T BEEDREICDOWNT

(M) BHREF21) 7 WRIERSED SR
JUK CSIRT, 15t F 2V 7 ¢ XfEREAGHHHER L i, 2POBME 25 E UG
YF a2V T IREACEMREHEGE L, HHREFa2 VT HEDe T—= V7 P TH
VIA UMEY AT LRI LTIV, 9,116 74 7,234 #4hVZil (2% 0 79.4%) Uiz,
(IR - 2022 4E 11 A 10 H~ 2023 4£ 1 H 31 H)
FHEREFIC OV TIE, CIO U CISO IC#G L, OF15 4 3 HIChfEI /=R E - HEER
RECENT, CISO X h /I fmEEICHE Uiz,

2) BHREF 21V T EBEEDEE
ﬁﬁ%E@%?xﬁw4y7ix—Vayty&—(Mm)%@Db&?%?WS%%mﬂ
HREF 2V 7o BEAZEME LR, ERERREEOMEMERER I NG -
to%ﬁﬁ%@ao&UCBOkﬁ%b\%%&U%ﬁi Tz LG Ui,

FUMRZEFGE MIC GRBERSH S A7 L)
(SZfiH 12022412 H 8 H)
TS AT LERISHEERR (BEBHT LY —7 AT L)
(FEfiiH : 202342 A 7 H)
IR (Web AZETHiY X7 L« KRG T)
(AR - 20234 1 H 24 H~2H 7 H)
EFSTER S (7 Ry va VRV AT L)
(S2hEHAR 1 2023 4E1 H 24 H~2 A 7 H)
SRR L B (HEMERE LY T Y T 757 Rik HEB2%T))
(S2hEHAR 1 2023 4E1 H24 H~2 A 7H)
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W128 fHREF VT o WREARG R

F12E BFHRtF1) T NRERTEERE

121 HYA4N\—tF1 ) 7 W EEERFEDZT
THINKEY A 8=t 3 2 1) T ¢ RS ARG | 12DV T, SHERDMIRLLE & s 3Ic
LA SEE IR O « [EHIE 2170, 2N 2N HIEE S HRIOF T Lz,

122 FEHARAR
FUNAZED A R—tF 2 V) F ¢ SESEAG I LD % | AR BT 2L+ 1) 7 1 fEfRic
AU BB 21T 5 7o FREHINARUFO LB TH 5.
(1) 1BERINEDERE
TR A N — B S R
HAY—Y— Mp#as ke
[N K2 N el s
JUMHIER 37 A2 NS s s %

(2) FHEFEADEN
CISO -« HiiE< 2> A > MHE
CSIRT WHE  (FLhiEtH)
TRRANLY A /N — BRI
W AT L WHE 55

(3) BHEIRE X —)VilRDRE
PRI X —)VRllIlfl7z 92 (2022 4 9 H) U, fEMRBER X —)VA\OMRZ D % & &
BT, AlEHE 7 RRICIZFIBRNAIC BE 9 2 A& R 2 i U SasB 217> 7.

4) BHREF 21V T BEEFDRGE
JUK CSIRT KU ISMS JEfHE¥=E L L &I, REBAEENRE L e o7—Z22 T X 51
WEFa2 VT 0HE & EMREF2V T MROB AR 2Lz, (20224 11 A
10 H~ 202341 A 31 H)

(5) REBEEEDENE
T KRB F 1) 7 ¢ BEEIE | DX, 2RERE R 2 SICEREF 1) 7«
BEE w2 L7z, (2022 4F 12 H~ 2022 4£ 3 A)
(ISMS EHEIPAIC DWW T I, ISMS JEFHEIERIC IV T Hh)
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(6) FAICEIFIFEMNE - BRIEH
IR ORRPRFEZERFICB VT, FEMESIRE 21T, B3 - EFICE DT,
((FfEF 2V 7 7 ICBIT 2R S E 2 F D
d=IWVT oI 4= DAV EZ =3y MEDFHICDOWNT
<)V 2 7 I A=)V (Emotet) DFEEHRITDONVT
R DOA > 2—F v MEOFIHICONWT &

(7) AWMKRZH AN =t F 2 ) 7« WREFEARFHED B 25l
CISO RO E & JUNKET AN =X F 2 U 7 ¢ FRGFEAG ) (HRTEEE~TH 3 45
DHEFHEZTT > 72,

(8) AWMKEHAN—tF 1) 7 WHEFEFHERE L \NDEE
CISO D& LICHEME Nz, JUNKEY A N—tF 2V 7 ¢ 0t REGEARG ) RE LI AR S
EENLBE LT, B, TORMEIE, HRBEREA R, BEVITHE, MORAROHE
Zf6C 2022 ££ 10 H 26 HISSCERAEIC iR LTz,
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BI3E V7V F—EREAZESRERE

131 757 FY—ERICET SHAEZRICET 5FE
(1) 257 FY—EXRDEAXE
25y RY—CARMAAA RS54 VTHINT, 259 RP—EREACHE L TEICEF 2
VT EOSRE T, [BEER]

13.2  Microsoft Azure DFIFAXZIEICEIT 5EIE
(1) Microsoft Azure DF| A IE
TEHHAIEATES T Azure ZRIHT 2O EZ1T1o720  [BEEHR 2]

(2) Microsoft Azure FIREREBENDREL
Azure HHAY —V g VEHHAR) —Y 3 VI BEIE SN TWR Y AT L&, Azure LH
AR — g3 NTHEH U, Azure-SINET iz RiE L7z & T, #H a2 X FOHKIC D% > 7z,

133 AWS OFIRZEICET 525
(1) AWS OFIFE%E
ST AWS 2RI B0 R T2, [BEER 3]

(2) AWS-SINET #iD i RILIRET

AWS-SINET fo#kiv— Y A (AWS DirectConnect) DITEREEIC DWW THHEZ FHi L 7=,
2023 FEFICTTELZETm L TV 5,
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VAT L B 759 FRESEH
1T 0 F U EETNIS AT L RIS TR TS o 23 k=t
2|Amazon Y'Y 3% X HA 55t o VA AV FI =g an
3|BA L & D web storage TR AT LG St T o 7 P A
4|Beepoch W 27 Lt VAT YA A
eepoc THH S AT LabezstEs
P B 5 Bkt
5| —PEREH T — X RX— AP —/8 | TR ELLBEDZTIYR
MWRFEAT 4TI e £
6|PHR- [T F v b T+ — L IMRFEAT Mt —7 A4 X

TFH A= g/t Z—

MEME YTy E—RT Ik
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1.1 EBPIESMEE
F—ZRPER AR LI L 50, B X OMEMINC T 55 LUORHIB OB OPRK
EELT, F—29 1 LY ADKBER > L A U, 2007 RERDIC STk 5.

1.2 BEE
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B WK FE
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Ol WEEFR M H KRB U s xam- askeey s

13 BEEEFHE
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HRERE
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1. Toshihiro Uchibayashi, Bernady Apduhan, Takuo Suganuma, Masahiro Hiji, Toward
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4. Toshihiro Uchibayashi, Bernady Apduhan, Takuo Suganuma, Masahiro Hiji, Design
and Implementation of a Data-Auditing Mechanism for Container Migration, The 6th
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elif x==12 and x<18:
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End of Basic Authentication and Migration to Modern Authentication for

Exchange Online
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Introduction

(Exchange Online H—E RICHIF 2 EAREREEDIRT

At Kyushu University, Information Infrastructure Initiative provides email service for all students

and staff members, namely “Primary Mail Service” with Microsoft 365 Exchange Online[1]. In Sep.

2019, Microsoft announced its plan to end the support of Basic Authentication for email protocols

(including POP3, IMAP4, and SMTP) in Exchange Online, which would significantly impact our user

population using email applications. Microsoft’s original plan was to retire Basic Authentication on
Oct. 13th, 2020, but it was postponed due to the COVID-19 outbreak.
In Sep. 2021, Microsoft announced a resumption of its plan and set the end of Sep. 2022 as the

hard deadline for disabling Basic Authentication. In this section, we share our experiences about the

effect of retiring Basic Authentication for Exchange Online on our service and users.

Basic Authentication

Basic Authentication means an application sends
a username and password (often stored on the
device) directly to the service. Once user credentials
leak via phishing, eavesdropping, or malware
infection, email protocols are vulnerable to illegal
access because of their trivial authentication
mechanism. Also, it is hard to implement additional
protections such as MFA due to its simplicity.
Microsoft strongly encourages customers to move

away from using Basic authentication.

Modern Authentication for Email Service

In 2010, Yahoo and Google extended email
protocols to support the OAuth mechanism|2]
[3]. It was standardized as RFC7628[4]. Microsoft
supported Modern Authentication for their
proprietary MAPI protocol in 2015. To support
Modern Authentication, the email application
must be modified to support HTTP, direct users
to a token endpoint, authenticate themselves, and
receive an access token. The token is used for

authentication and is only valid for email services.

~ n\

[ Basic Authentication

— Onl|ne
|D/pass Azure AD

‘ i ﬁ Mail Server et
ail apps ~— A
IDipass (Exchange S 1

~

‘ Other MS365 S
MFa| Services

malware

ID/pass
b A

Bad Actor

Figure1 Basic Authentication for Email Service

Mr—'Al Yy

s }
{ Modern Authentication . Azure AD
) N ID/pass Token
Browser __endpoint |

‘ Mail ) |—> Mail Server —
ail apps A

) token (Excr]ange _
token Online)

- Azure AD

Other MS365
MF; Services

‘ This diagram does not ;

! [ accurately explain the |
‘ OAuth flow.

ID/pass

Bad Actor

Figure2 Modern Authentication for Email Service

[—

(132)



Before the Deprecation

Historically, our email app users mostly used IMAP/POP/SMTP instead of MAPI (Exchange). In
2019, Exchange Online only supported Modern Authentication for MAPI. We had to wait until more
information was available to plan our migration. Microsoft implemented OAuth 2.0 for IMAP, POP,
and SMTP in April 2020. We started researching how to use Modern Authentication with various
email apps. In Sep. 2021, Microsoft announced its new plan to deprecate Basic Authentication at
the end of Sep. 2022 (one year ahead) but also told to disable it for a short period randomly from
Jan. 2022 (in four months!). We scrambled to prepare detailed migration manuals and announced
to all users about the migration on Nov. 18th, 2021. In Jan. 2022, we blocked Basic Authentication
for new users. Due to the limitation of Azure AD, we had to make a custom Power Automate flow
to collect Basic Authentication usage reports (the graph below). Still, data were incomplete due to
various limitations. The graph shows that we nudged the remaining users several times, but the
effect was limited. We blocked Basic Authentication on Oct 1st, 2022.

Daily Unique Users using Basic Auth. (successful sign-ins)

2/24 Notify remaining users 5/31-6/1 Basic Auth. B S e e
5000 temporarily disabled (100 days since 4/1)

for strong reminder

10/7 Switched to collect
blocked sign-ins

6/6-29 POP3 Basic Auth. -
Inaccurate data broken (incident?) 9/15 Notify
due to API limitations remaining users
)

2021/12/1 2022/1/1 2022/2/1 2022/3/1 2022/4/1 2022/5/1 2022/6/1 2022/7/1 2022/8/1 2022/9/1 2022/10/1

2000

1000

HIMAP4 mPOP3 m Authenticated SMTP Other

Figure 3  Basic Authentication Usage Trend and Related Events

After the Deprecation

After each notification, we received inquiries from our users, but the number was less than
anticipated (a few dozen, but less than a hundred). Even after we blocked Basic Authentication
completely, these inquiries calmed down after two weeks. The remaining sign-in failures seemed
to be abandoned, and it was good to block such accesses to reduce the risk of abuse. On Oct.
18th, 2022, Microsoft support changed our tenant setting to block Basic Authentication entirely.
Attempts of Basic Authentication would be blocked before authentication, and we couldn’t see sign-
in logs with Basic Authentication anymore. Authentication requests to our on-premise ADFS were
significantly reduced (about 1/20) because Modern Authentication was handled mainly by Azure
AD. Thanks to Modern Authentication, We'll fully leverage the power of Azure AD MFA, Conditional

Access, and Identity Protection for email service.
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ChemTSv2: Democratizing Functional Molecular Design Using de novo
Molecule Generator, ChemRxiv, 2023 4 2 H .
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2021 FEE TOWFRICHBW T, 2 BERE M BIRRIEAE FH 35 0O v] i Pk O LR 72 CRAE & BUA AN
IREMTOMIERZE/ )V LD 2R R E BUARTEIC KX > TRD 2 F LD EIT> Tz T
N, FEMARMER RGN - BUEZRMRDME SN TS 2 BEMOTERZRIE S 1 B LU T O
BHIEIC 0B L. BEIEHICHIG T 2EHZR & A BRITER 7 22 O RLK & O N TR E N 5175172 H
WaHT Ik, EORGE L HERZE VLG ST TEZZTATTICEDIL D TH %,
C OFE2 BRI RIS UCHEMH U7 ARG 3R, ARd M oRGEEs X CHEHZRO R ORHIG & &1,
BHFEOF IR U CRIEA UGS £ 725 & & 2 M 5mm - IoHEMN S5 M Uz, 2022 FE1F. 5
SNTBEGR & Bl 7z —i D e )L\)U R 2B (RRED BB NS / IV LDV ST v INZER] & 75 % B EZE
M) IS ZRIBIERRICHRT % T ICH D AT,

2 FEFSRIRIEAE FAZRIC NG B BRI T 77 72 BB L. BERIY - BUEMZHIRDMG SN T2
FHEIAE ZNDNOHEB KB EM R Z 08 L. FHEIHICIS S 2 /EH R E A BRATTER 22/ D
B & DNRTRRK E NATTHIDZ Y EAED MAERATRETH 2 T k2R LTz, —kDEILN)L
hZENS 35U 2 BRIEAE SR D RS PE ORRGE &30 EIZR / )V LeHIIC B9 2 itz & LTk, Ag)
rUERMEICED AL, VLRI ZTTS 2 DONEMEREN TV, TS DT
BTN ZNCBVWTREZE T 2ENTHERTEH 2 DD, il &< ORI S U T I IR
MBI FEHEEE « JoA 21T > Te AR, EIRXOCIEHROBEFIHZ RN RS 5 / )V LG
M7z 28 LWTERTH . 2 DORHFFEADRREZWET BT, D, [AFOHEETR)
RN ALYPEORGE & B EHZE /)L Ll DS ERATRE T 5 & L Z BAARBIIC K DS MIC LTz, C
DR R4 7RI BT FEICIE S 2 C 8IC K D 5%, MGE AT HE 7 178 0D 3 FH i PH A VAR EX
ICIEN 2 T EWMARFTE %, FIZERERIE 2022 NI AT & L TBIE Nz,

P Yoshitaka Watanabe, Takehiko Kinoshita, and Mitsuhiro T. Nakao:

Efficient approaches for verifying the existence and bound of inverse of linear operators in
Hilbert spaces, Journal of Scientific Computing, vol. 94, Article number: 43 (January 2023).
https://doi.org/10.1007/s10915-023-02097-6
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Tk, BERDBATE L7 KR O Z BN 5 WS BRSO 2 b 2 ESGR A )7 (MHD) T 7a s/
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GPU ZA L = BLR 175UITX9 % QR 23 f#ICEE T B A

MEDE=R

RIFR7Z GO AR R 2 i B TV e, T DT OIS KB R T5 240 5 52T Tz
EVSTFEIIREV, LA UKBBRGETYERIREZ S ORERE L RS AREREZLAELET 5D
W Uy SEEOFEN—F Y 2 7 IZEEMREO M EICHANT A 'Y OMEEPAEROM EAENDN
TWEVODBIRTH S, £ T, BTHZELN L TS T & TRAEY PEREAND A2 5 93
TIREEDTEH SN TV 2, EUTHERIEIE TR AR E AR ZHTINCH UL TRS > 7EZ170,
K2 > 7L ENTATHNCSH U THEZITV, TTOEITHNN U THBEZ1T > 7eD Lt WEt RS R 2
Kax b (E#, AXAEY) e ez2HEY (K1), TORDITIIRT >V IETFHEERT V5
NSNS ZEIRIEDOH A EETH %
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(X 1] BT EEDEE

IEEATAEHRRE TV S NATTHNELNE CERTTHIELD IS BRI EDDH B M, AHIZETIE
7aw 7185 % (Block Row Rank, BLR) 1741l [ &K 1] 2% (X 2], BLR 1757 0y
TELTATHND—BZART > ZE L TATHITH B0 ART > 7 {LIERSREE DO VBN L B2 Teicl T
b, BIAISEOCEREEOMESEN & N TREOEBEE O B EHIEE BN NS Wz, JiEZHT5.
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BHE RS 2715 LTS Vo T BETH %, BLRITHITIE RIS, 1THIOXfAHEDT
0y ZI3ETITH O RS V7175 2 DRIENAT 1y I ETH %, BLR IT5IEAEAH
MTH BT, MDET > 7EPITH E N TRERRAEVARBRBIRELLEODNBTH AN, GtHE
ZIrod < MHEHREFOAMINT 2 ZADFHHESL LI,

. AIJ i mi . * _

n;

. BEZ > I1T5IFEEVWT O
BTaEMEIN1TE
(m; ,n;> kij)
k o EEIX MHMEL
! « E175) : n"3
« BZ U175 i nA2

|

BT (FicHATOvY)
RIESV175 GERATOYIDZE)

[ 2] BLR 175!

AWEZETld BLRAT5IC 09 % QR 70fi# (BLR-QR) D gtz HIE L T\ %, QR O fiRIIFE4 2Rl
LHRANGHES BRI BIC THO S NS EARNGRETH O . KI5 72 @I QR 72fif Lz
EWVSFEHIIAKEV, CPU 7 T AXICEHIF S BLR-QR ICDWTIF T TICBE Wk 2 1< CHEIIZEE
LMD A TED . A TIEE 5745 % EERe(kZ B L T GPU Z 7z BLR-QR D@ kic Y
DIATVD, DIN, FERMXLF 1 ICTTHELIENAZITICAMEONAZRBNTT %,

&

KW TIIBE R 2 1B % CPU 7 5 AR AT OEYE (LUF, BEg3) %cic GPU Al D%
WretroTe.

B35 Fortran90 Trok & NCTH D, MPI & OpenMP Z W CHi¥fE TN T\ %, QR 7 fiET
WAV ZALELTREBIETaY 755823y b (Modified Block Gram Schmidt, MBGS) % [7
WA XL 1] BHWSN TS, BLRITFNCH L TE MBGCS IEMEARTRETH O A 70w
LT NTZEATHINCH T 2 QR 730 & FIFRIC QR RN ITRE CTH B8, Ty VMRS > 7{kEh
TV AEARICIZZDOBEIC ALY CRIRENAZEE T 2080 H 5, BRI, Bl A XEITHIRE
IR % MBGS HEIC BN TIEEHITHI T 1y 7 L& 75 & Oz G T 2 080 % . BLR-QR T
X ZD—EHEKT > VT FEATHIDOREICEE T 208N H 5, KT > 7175 L& THORIE. K
Z 2 IR EWETHIA L ORIC K DMK E N 7z, FHEIEFZ TR 2 HIEWETTSIFE
TOBEFHEL THEHEITH LT EDE 2D TR, MIEWETH L& 0% 2 [159179
5&91CF3) TETATVMHRLHERZRS T T ENTES (K3), £EKT Y 775N
TEEEETS LITHOT U INEIMLTLES T eHh, HnLiks v 2L ITKT > 71k
WHEEETH S,
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Input : A with Ny XN, blocks
Output : Q, R with N, XN, blocks
such that QR=A

: For j=12,-,N, do

20 [QuRyy) = TSQR(4.)

3: For k=j+1,j+2,-,N, do
4: Rl,k = Q A, ok

5: A-.k:=AJ: Q.; Rk

6: End do

-

: End do

(ZIWIVXL) BETAY 25 L¥23y b (MBGS) &

ﬂ?/?ﬁﬂ ﬁvzaﬁﬂ

KRB EITHIE
1B DFEEE XEY)

"""" IR BT5IE
- (DBVEBE

WSER (A BEATH)

STRER SRR

(@) ES > 71750 EE EHE TV BV EIERF (b)1ES > 7175 D% ED LIt BHIERF

(X 3] #1757 - BITFIRERS > 7175 - BIT5&

BEFZEIC D TUIATHNS TS % 2 < DI % BLAS *° LAPACK D3 % BEE FlV TR %
TETHREODES S LEMReZER LTz, GPUICEH W TE cuBLAS *® cuSOLVER A3 Hf i3 % B %K
ERUEL TS 2D, TNSEZHVNIEASICBLR-QR ZRETZEMNTES, L LENDS,
GPU X ZHDEIE 7 R WIAE T ZTT S T & TRWEREZE2N— R 27 ThH I DITH
L. BLR-QR TS FHHIE GPUIC L > THIRELSHETE2F E T RUHEZE LTV, £
D7z, cuBLAS *° cuSOLVER ZH\W\ T & GPU MR WIREZFEET 5 C L IFfFTE RV, %51
75 1) DN GPU D—DHZHWTEZ Y EMEZH T ENTESEETHNE. GPUANT
OB E FRIRICIAT U TR Y n @iz 85 C L & A[RETH S D, —fiki7x GPU M EHE S
A7 Z VSR RER G EE R Z R ARICHIH U TIRAMRER1S 2 C e &2 BT 2DONEHARTH %,
CPU *® GPU IR E NZRIHE O 7 O LTSS H, 2O XK 5 &R#EIE BLR-QRICES T
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OT7TVr—2a yTHELTWS, ZOXEE LT, IMIBAEIR TH > TEZHARHICIAT
T2 ETEmWIAEOFHEZITOWRRE L TaMtERZ BT Ny FeHEMFIHE N TS, Bl
MKL Z-1 75V, cuBLAS, cuSOLVER 7 EZHGLEHUEGIRE S A 7 Z U DNy FEtEZYR—F L
TWa, LNy FEIRZRIHT 2ICIEEHOT— 2 G2 FIH T 208052 2 ML, T—
2 DOFEBCCHRARNGZ T — 2SO RE LR ENEE L7325,

Z T TCAMZETIE. GPU ZDEILTHIHT % 2 &N TE % Multi Instance GPUMIG) F&EEZ W
BT ERBR LUz, MIG ZHVWNE A=Y 7075 Lh 51k nEE N/z/N& 7% GPU (U7 GPU)
BEEFETHEIICHABDEXIICED, cuBLASZZEDT A 75V OIT 2 B F8H T GPU
=)%Y T GPUICHHUASD S T EWAJREL Ik %, MPLIFIb S Nz T 0 r S LT T MPL 7
O ANZNZNY T GPUICHRAZITONS K5 Gikal L 9% & Tatke U THEMRES BLR-QR
DIEBIDIHFTEZ %,

ZTHMESEZE LT, oneAPIMKL 4 7 5V OBEZ U L TW 2 #57 %2 cuBLAS %
cuSOLVER DBJEIFOHI LICE S A, ZOMDITHANT MUICBId %55 S GPU ETirbNns
K217y T LEEIE LT, BEEME Fortran90 I THEI N TV A, GPU ICBIT 2 ULEIX C/
C++ 33K U CUDA C TH2: L C Fortran90 I— RSO HF K 1 Lz,

PEREREATT & LT WL DA DITHNC KT % QR RO MEREZ JIE U e, PEFFIE Y )L X L
1 DFHEGFEETHS 417HE 5ITHDIEME Ule, HEREREE & UTIELL FOMDO T — 7 X7 —
Vg R,

® CPU: AMD EPYC 7313, Milan, 16 27" /32 AL F (W7 OHHEH) , 3.0GHz,
768GFlops (FP64)
XA > X€1) : DDR4-3200 512GB, 205GB/s
GPU: NVIDIA A100 40GB PCle, Ampere, 9.7TFlops (FP64)
TI3A A AEY : HBM2 40GB, 1,555GB/s
2734 7 : Intel oneAPI Toolkits 2021.5.0, NVIDIA CUDA 11.6.2

MR & UTIRESRERLZ O Toi B D 515 5 N5 1782 i, 1750t
(£ 1] 1&RY e KN 2 DD AV TO S0, WIERIIIZW S NG ZERICERIADY 1 D2 H 2
MARMETHD, [THDOREE (HUDES) MHERES,

Bl O— | 7u vy 7 | T 7awRET |7 7ok 29T | BLR 1740 2
SUIE e P A X RomK7v s |7y | £V &
50ts | 50,864 3232 273 45 1,777 MB
70ts | 69,312 3232 304 39 2,625 MB

(& 1] WREE
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TH 0. Hilld mAB Z&5id MPI A 7Ot A, 1 7Bt ZX%H7z0 OpenMP B AL v R TOERITEE
K9 %, HOMKEIZERLSAZ>THED, 779 F MPLICKBETH—FEHHTHZ T Ehbh b,
4 RS- 50ts 16 LC CPU & GPU OFATHRZ LR L7 £ D TH %, MIG Zflinia
560 GPU OFATHEIE CPU & LERNTEWAY, MIG Z{fi-> &1 R e R/ — AT CPU D 51%
F CHRITIFHZ B TE T3, K4 ARIEA SRR KD K& 70ts I LIZHEORE T, 50ts
D & & LAKRIC CPU D 53% % T THFM 2 ki T X 7z,

AT S

PLEIRUTz& 51, MIG ZHWV5 T & T GPU ZHU 7z BLR-QR OMEREZ KiFicm FX85 T &
I U Tz AWFZEO R RIE R RGNS 1 OEFiT S EIRSRICTHRER L H 2 Ik SNz, £z,
AR DHTBEFE S Z D% ORI DV THRM S [3],[4],[5] I THEFHE Uiz,

AFRITIE VL OO DFEDE > TV, £T AW TIE GPUICET 20U % C/C++ BXT
CUDA C Trdib L7zAhY, Fortran90 Trdib T Nz a— K6 N 52U H 9 922 Cld CPU-
GPU MO 7 —RigikZ TE B35 95 X5 HFIBEIAH TlERV, (RAJEETIX AWV, J—
FOREUNEL #E L) ZD728 CUDA Fortran 7x & #2 W TEME LI D EEIEZ TR T
AREMEN D %, £z, MIG Zffi- 723550 GPU 7075 Lo#ii e LT 197 GPU H7zH D GPU
AEBVENK-S TLUE S 2O RKEERGEEZ TN WV, 2T NUEERA R AEY ET31 X
ABYTT—REDANEZ R EZITDREINEZR SRV, ThEARITFETIZRWA, BLR-QR ICRE
59 Fortran90 7’11 7' L7z A5 GPUBHE L TEWHREZ Sz &0 BRIZZ <, T hTs
ZABNTVSERFVEHV, RARAEY ETNAZAEY ZIH—ICH S T & O TE % Unified
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W5, o, (EREICBOTHRERE & PEIEEDMHDEE L, SRS R XA 2 h S 2L
TN, WA LERLART IS T 4 A7RICER T 2T ALBRIN TN D, ThHh b,
M EAERIC K O D BER B D LE G EMIEDNZL T 5 2 EAVRENT WS, — /5T, fiEY &~
M DI EEEE) & A A VORI L Cld, RRTEEBRE TS EHLL, HSHIC
o TRV, ZT T, HERED TEI#Y I aL—ya Y EHWT, wiEY VgD FH 0 8
UTzBsD, —HEEE FOA F V0 RO =175 Tz,

D BEL TOAHREE LIBT3 74 0 mzIHS NS %721, GROMACS Z W\ T F8)
NERVE R0 1o =0T EIIBERSAE T, Bl 1024 73 7 R E N B IEE —FHEZ, RO
KB 20 nm & 725 KD ICHERR LTz, MR X NaCl 100 mM IcBW T, HPED DPPC 1 &
BEMZEDDAPGC 7317 1:1 TIRA Lz, VU VIEED TOREZK 1 (a) I<RT,

AL TE %Y 2 ab—ya Y EITO. 5us RHED A F v Ty gy FEK 1) ISR T,
DPPC & DAPG BRI ZICHEA LTV 2 EHRREEDBIR S Nz, B T o X0z R TH B &
AFAFRICHEE LY VIEED TIGEET 2O ENT, DT b, hFLF LA
ICHELEIEE L OMICEWHEERDNH D, <A 7 a2 r —ILTCld. £+ i) VIEE
DT OMHDEHINE L THMT 2 2L M L,

T BE%DY VIR E _EEE LD Nat OIREDHZK 1 (o) ISRd, 7T 7Rz alcHiE L
DAPG DRFTHIRIEE L Uzo MHPOMRETRUIZY 2 ab—ya VRS, Al Uiz DPAG
OWEE (ELEoXRmER) DRKELSGDE, BEOHWFAVEEL KL BZ2MHEANE SN,
Poisson-Boltzmann A0 (K PB TH/R) LT 2 & . oI 2L —Ya R EE—H LGN
feo TTTC. AFUEEBMRTIRAL, B 0.9 nm OHEBRAREZ Z & UIEIE LI ARRE RV
e (KHa=09 nm THR), YIal—yaMREBVL—BERLE, TORENS, KA
ICBF B4 VEHEEHOBEEENRE I NI, SRIOMRZE LD, 2022 FEICH IR L.
2023 I HRE Nz,

1. *Yuji Higuchi, Klemen Bohinc, Jurij Res¢i¢, Naofumi Shimokawa, and Hiroaki Ito
“Coarse-grained molecular dynamics simulation of cation distribution profiles on negatively
charged lipid membranes during phase separation”
Soft Matter 19, 3640-3651 (2023).
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7.12 IhHE E ERVRATFLEF YT o BRI HiD)

MEBMRUBRE

VAT LNEEF B ORBREE LR ELE R EOH M X, EHIER & RAD Tl T % FHHE
WHRETEZEDDH D, TNCKOFIEIEKICEDELEY)ZEF ) 7o EHNTEEHLIED, 71V
VTV b OREMENEL ED LIS, REROMODPNHEIICZS T Db, TDX D RHRE
ZRi<TedIc, Y AT LRy BT — 7 ORERCRREE & W o TIRRE Rz 8 IR HEE U, S=RIKIC
ALz F 27 0 LN)VEF U TR ZIT S REND 5, T OREEROEELE F 2 7+
LV ORHilZ2 H B DE AN T 5 FEIC DWW THRETT %,

RN OED T1Z, £TTOHMICET S T LN TE ZEROEERMCEET 20587 i
HTVB, TNEOHEZFMDFHTES L WVIHFHET AT LOREHELE Y+ 2V T 1 LA
VORI Z HENIICITS | TEDNTER VAT LERE - 322 - SHliE TZi75. chidThso
BREAND RN R E S AT L LICHEAT 258 CTEAMNTH LT LAMETE ST LIckb, T
NS OEZEFHMICEEHT W82 ED, W7 —< B TOMED Th %,

1. Moving Target Defense (MTD; BEIHEMIFGHE) ICBET 28H5% @ RENDOERS AT LD KIS I
BERDHETDH O, RS AT LNTHEHT %785 A — 2 2 T RE & & 1 B B  A BF 1
DA, T AN—OBOBEENOHFEICET 2 IA 72 KIRICHER T TDICHENTH %,
FRBBOBHICEERTH S, AWFOHMICEAIL TWa,

A RALINTIIAMRIC BT 2L AT LICHHTES Z e 2HTFIC N, TuF
AWy FT—27LAN)LD MTD[2,7]. BXKT. ¥ A7 La—)LL\)LdD MTD[8] IZ D\
TOWMRZED T,

2. BEHL—RAICBET B0 MISDREL TOEE N L— A, KB CHEMZ RS A
T LISV T 27 R AN—HBIHONDBRDMRA LT EZICED K S BTz L 500
HEIRICHNT S 2 C &Ik D YA NN—BBOBGEPEHRS A7 LOEHPaFHIRIL TS T
ETHB, B L—ADWIETIHIcE X EXBHRLIAMAOEHMNICE T BT LN TE 5,

AREEIIBER T L—ADEELEH LT 7 ZETIVADN RS EDEBOBEICH D fHA
2

3. URIFEWeb 7 T Vr—2ar0ibdOT L—LT =71 0% : il AT LOEERE
FICWeb 7 XU — g VAT H N, F TICHRNS & 75 A S AR E DD
5NB7cH, LELEYAN—KBORNG LS, Web 7 T r—2 3 VIEORIwEV T,
T—RN—X, RAIFEHER & DO—RIC R S b NS BRENFEI NI Web 7 ) r— 3 >~
TL—LTI—=TEENETA TR =)V ffio THERE NS, TAN—WENS Web 77
TV —2arvzfifilizo, Y AN—KEEZRH L0 T 28E1E. Web 7 U r—> 3>
TL—LI—=Tlib>TVWBENEEDTH B, T TARIIZEDHIERD 72 D DEZREHT D
VEDELT, Web 7 V=2 a > 7 L—LT—7DREL U GBEINT N E YA 3 —BE[
1 - BUBSRER T L T B,

ARAEREIX. Web 7 7V r—3 3 VYA N—IREN T NI S B s Y N — Ry
MIFFEET 28 LWL [9] &, Web 7 7V r— 3 VICHeggEDME D IAE NI TN
% NIRRT & B S AT 2 A S b T HEIMIC KT 2 A BT 2582170, &5
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IC7 59 R ECHEMRIGEIRY AT LR T % Web 77U — 3 VOBEICKHBICHG LT
VAT LOWKEEE TERT S Tz E L7z [10],

4. THROGEMEZBHET 28 UWIEEEZE Y AT LT 50128« o cliE->T0ns,
IZ SNS 2 EICHUET B IEMOPICIE LI LEGEETERWT IHRY 7 2 — 7 = 2 — AL (F#E
LTED, ZNHOBMIC K VIR BV, BlEtEEERIZDTZTENDH S,

AEZFNCET HHAOEHNIE. ZO X5 S ERZEYNCFMMITESL51CT52LTH
%, T T, WWMZRETZHEBD REHE] BRUERZZET 2HED ZEH] OliE
MY FHMi© & % PKI (Public Key Infrastructure) & [AlfO(EFHA 2 ERA UToALHAEIRR L,
ETIWEREL, ZOETNVERAVEY I 2 Lb—ya Yz, §HliE T217-> 72 [3,4,6],

AREREANE, —HT 2 EAWHROHN L EMEAKROK S ICBZ 2, UL, MikEEho T
KIZZORRET 2 ANFITH O, HEENIC B 2 IEHIEEDRANZ R ERIIAMTH S C
EMS, MO THIEH SN2 EROGEMEZHET 2 LA ZMET 2 LI ARIRTH
Do

DLEDWFEDAM, TR AT LIS BT 25 A 7 \—BHER O BN F I W] Re 7 B2 < B 9
WiFE[1,5] LEMLTH D, AWRTRET 2 A7 LMC#EA T2 T &2 LTV 5.

BN EERRE. BERfAEIv—FIL

[1] Mariama Mbow, Kouichi Sakurai, Hiroshi Koide: Advances in Adversarial Attacks and Defenses
in Intrusion Detection System: A Survey, Communications in Computer and Information Science
196-212 2023 4 1 H.

[2] Kouki Inoue, Hiroshi Koide: Detection and Isolation Malware by Dynamic Routing Moving
Target Defense with Proxies, Proc. 9th Annual Conf. on Computational Science & Computational
Intelligence (CSCI'22) 2022 4 12 H .

[3] Shugo Yoshimura, Kouki Inoue, Dirceu Cavendish, Hiroshi Koide : A New Secure Publication
Subscription Framework with Multiple Arbitrators, International Journal on Advances in Security
15(3&4) 96-105 2022 4 12 H.

[4] Shugo Yoshimura, Kouki Inoue, Dirceu Cavendish, Hiroshi Koide : Secure Publication Subscription
Framework for Reliable Information Dissemination, Proc. The 2022 IARIA Annual Congress on
Frontiers in Science, Technology, Services, and Applications TARIA Congress 2022 2022 £ 7 A .

[5] Mariama Mbow, Hiroshi Koide, Kouichi Sakurai: Handling class Imbalance problem in Intrusion
Detection System based on deep learning. Int. J. Netw. Comput. 12(2) 467-492 2022 4 .
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THEEIE, BEREAIZHAGDESMAZFHEEX LT, TN [Génelivel Generating Rhythm
Actions for Love Livel | TH O, T4k 2023 4F 2 HIC Association for the Advancement of Artificial
Intelligence A BHfE L7z, 5§ 37 [a] AAAI Conference on Artificial Intelligence THZE I Nz, T DI
E&. VALY 7y a vy —Lado Tk 2489 % AlOfREZHELEDTH D EFEEH
ZHRDDER A ZI0H LTz B2 Al EARDN R EHERORMNZ NI THAH L 2EZD L.
ZOERBFICEEROEDEFA LI, e, HEYEZ—DA—\—ary¥a—XZELT L
T, WZENTF o2 —=2 T 2175 T MUK, eI LUz, d7&bb, ARa v Asgts
DOFREZRR LTI E S X B0 TORMRIE. PO ADFHTE S XS IR Uz, TN LR
I, HEFFEORIEICE > T, FIC/ UNYHTHIKTE DO TERONEEZ S,

VRALT 7 ayr—LcBI3iEmEE. TLAVY—DT—LNTRY TIREXALIVITR
MEDIREDT L TH5, VALT 72 arTF—LOT LAY —IZTDIREIH - T, HRET Y
FT2EIC) ALELUATOL, Fld, HAEMZ L T 2HEBEDOT — L2 A MLDTd O
el olz,

Al Ttz A iz 9 2 LI BARINICIE, E2O) XL AT 1 Ix EQERZMRT L. 2y 7T
B2AIVTRNIEZ HENICAIN T2 L TH %, . AR EBGA R E ER R 757
HTHEHENTWED, R0 HETOICHREEHEZETHD, EHXZMANRDLENTNS,

FRHSHEH IR &I, O RMMETHREITEN SN, KRiEZ I X MHRICHFS LR TH 5.
AT DAERIC BEEY % 3 A b 55172 RIBICET 5 C W TE, ALDO 2R U Tz 7 Alifi 7z
A2 N TER, TOHLERZZTHER, HhOMAMLE &V 5 AR ICHTG T E 5 1§72
ML ETH B, TNUCKD, ZAfi7ZBIMT A - T, REEN R TERER E2RBIT 2 LN TE T,

EHIC, RIS DWTORIVF AT — )V Zz 8 A LT & T, RORHZBER LRGN
DR EET ST EMNARRIC R o Tz B, MBIBEOREE T Z 0 L, ZOMEZE LICqE
HAERERLTWD, Thick b, HixZBENZSZ— Vi@ b — 5t AT, HoinzZEEL.,
ZTHICH DOVt Z LR T BT LI o T2, T, VAL —LIZBENT T LA Y= 0
BERNEFENEZERCS LS EEAESEE AIDMBIT 5 L 2AREICT 27 Ta—F TH 5,

GenéLive! Generating Rhythm Actions in Love Live! Takada, A., Yamazaki, D., Yoshida, Y., Ganbat,
N., Shimotomai, T., Hamada, N., Liu, L., Yamamoto, T., Sakurai, D. Presented at AAAI 23. In print.
Preprint: https://arxiv.org/abs/2202.12823
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FT8E ANV MBS

8.1

la xSC2018Q ¥ — L& R—/IN—OAVE1—RICET BV VRI VL]

ChE 7RI X A= 8 —arvEa—% (SO LW T7—<Z#ETF. ZD [7xich] O7E T,
SETCA—/N—aVEa2—2LDBEDONHEO >/, BT, BUCA——a 22—
AEEHENT VS, TNTHICTHEOMAREBONAZ#EHL CHE, S5, ZhbH
EESE Z IEE B K OBIMEOE R EITS ¥ VRV T LT,

SENE.ZD [7RICh ) 72 17— L] & U4 FOREEE OBEERIC RS HED X 5 Tl — L,
ESICENAINA Y TA VT — LR EMEORZHIN E T 50U 7 A7 — Lz @itic, BIE
DOHD FHARIFRDEY, EHICA—/3—a V¥ 2 —2IEHADOAREIECDOWT., TR
FLl, Tl 5BOS—LEZA—)8—a ¥ 2a—ZDMEDLDIC DN TDIERZHRZITD T
MR E Uz,

FAfEHIE @ 202244 H8H (k) 13K 205~ 17 I 30 77
o F L AV B

T JUNKAE R o 2 —

Ho O SEKEHNERA T« T 2 —

A= AN

13:20 ~ 13:30  BHEERES

13:30 ~ 14:15
RIS EEBIRDTRN T — LT LA D ER
T —h CUNRAIEBR 7R > 2 — B4R

R L R 7% W Tz AlphaGo D FHEML - 28] U7z Z L IERdBICHT LW, AGHET
. WEPEETIVO N L—= 2 T L MFIRERD 2 DORSN 5 KB R G R ERD
EDX IO — LT UAICEHBK L T2DOD ZEHT %, & SICHWT— L AL O
TN BELNTETEMEDODTFICE 6 LDODH B EHBRICDOWT, #EHEDEICE
N 7MY %,

14:15 ~ 15:00
TR & ZRa YU BNAIVA VT A U7 — LDARK ]
B E7 (KLab #RRX24t)

WESDENAIVA VT A 27— LOWMRHSGHEIL 7 JKFNCE L, GBIz
BT TWVBe TNUHES T — LORFE < #HAE ZURICKEIBE L TH D, 2R
ARARICIE S TWD, Klab BRRXEHTIE, 7V —LDOB¥ - EHTELZBERT—
ZFEH LT, BRSBTS HD HA TV 5, AT, SUNKABH TS
EOHEMIHICE D, VRALT 7Y a v — LOREERICOWTHRNT %, A3
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VTHEERETIVEIIML, ZOEE ST RIT7aA49 2% & T, WHEERER
Ze BRI IR RTREIC Uz BRARIC BRI & ZNa I K> CThlRE L B B #7275 —
LIZDOWTCJRYE bR %,

15:15 ~ 16:00
[T ATF—=L7 0y b in X ZN—=ZIEA[EED | 7]
B 152 CUNKA R A=t T2l B

V)T AT = LR EMEOMRIE A A 17 Y 2V —LTH D, 2009 F
MBEEE DI NCYNIVAT 7B 7= T AP —=L7aY 27 b (SGP)
ZHELTHBO X9, £z, 2020 FLPE. auF#MTHEERS T LICHRIND»D S
HEEACH DT, KiEF v > /8&7% 3DCC TIER L. T Dot it 77— L
ARG - KKEF vy R HIgR) ZTLAT B L0 (FfTD) X ZN\—Z)ik
DA Z KRNI T R>TED £, AGHTIE [F—L) LWy [0T v
V7 AF—=L7ays7 b BXO TAVET - KiEF v VA% HIgYE) Offaiz
THELEIC. ARN=AZETUY T AT — LOFEGEI[RED. ZDHLEICENL
SHVWDAVE a—RICKBEEDPRBEICERDZDEAINEVINETHE L TENL
EBRNWET,

16:00 ~ 16:45
A — INODfifR )
HH TR0 CREURZE ISR > 2 — B

FEDT —LERGIC LY —L7 0l 2 7O T, TABO Ny 7L A
YZ2ET ) [ —=LRR ] &0 2DDRERIAIVA =D B, TD2DDX
AIWAN—=V73ERT % T2DICiE  KEDFHEEERENNE L /5%, AEHE T T,
A DBARICSIN LTz GPS FHHOGEZHLIC, MEICaAVEa—X T LAV —0HE
DESICANBD Ry T VLAY EBATEIEDZHENT 2, £lz. ROXAIVA b—
VTHB 75— LR 1DV T, MEICREINS—LE, SERDOBELICDONT
fRaEd %,

16:45 ~ 17:30 #&5tim
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8.2 THEBRMBEFHRICEAT 57 4—5 L 2022

202284 H 25 H (H) IcA > 54~ Microsoft Teams) 7z VT, wHFTDNAINT +—< VA
aY¥a—7 17 (HPC) 1B 3 el SL BOR DRI HE TR S A 7 LRI HE O 1F R
THDGEE UT, Ml 7 A —F LEMELE Uiz, 74 —F LICIZHEMAZy 7, v 2—HEH
BIfRE & I L. BLDGEEILED D ENE Lz,

(TH—5L7ar75 L]
13:00 BEOBRE

13:05 ~ 13:25
e $hittt (RIS
[HRAARELIR O KEEUER 5 & BT 7 Uk

13:25 ~ 13:45
AT B (EYKE)
FEEA2 W AGN ¥ vy MEBRD 2 IR AR I 2L —Ya ]

13:45 ~ 14:05
AREF L RIER)
[TV Fw T REF T ORI &S O R

14:05 ~ 14:25
FHH L CRYIRRS)
PRESHE 01 4 VRIS B 2 MG RREMIB O iz H IR L 7
DTV Ial—ya Vg

(AT

14:40 ~ 15:00
ik —F CUNK)
M ez 22 nTHE S % in silico AMAE TV ORIFE & BRETREN DR

15:00 ~ 15:20
I B (KLab k(4D
IR 72 O TeRE TR SR O WEE

15:20 ~ 15:40

FH s CEEOES IR
[A1K L2VPN 3@ E#87% W 12 00 B0 T — 2 INBH Y AT LNORRGIE
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(K5

15:55 ~16:20
[ Rt EREAZE 70y = 7 bR 1]
HER £ GREP RS
Mto ¥ AT LICHIF % a3— AT L— L CoToCoA Z w7z
FH I AHERHEY I 2 L— 3 VORE - BIHEREAN

16:20 ~ 16:45
[ SesifRtRRA T 0 Y 2 7 b R 1T
G T (LiEE R
N3 SERIEIEAT TRV OBIANLTE R ) = X L OffH &KL

16:45 ~ 17:00
IR - AR OBRES

(154)



B8E ARV AN

8.3 [EPEREE SC22 Exhibition |ZH 1T B HZEHRESR

W SC22

SC I KETHME S N TV S EREHT. 2n#Ed 12,000 ~ 13,000 AL IEFICEZ L, K
122nd 2B X UREES RPN SEEL S, HREEDE TR KHEBIO X
>~ F T, SC22 13 >K[E Texas MND Dallas i CHIEE N EK LTz, 2 112 SC22 DS A,
BERGIUNKRET — ADMERZTLEHRLE T,

1 1 SC22 ML KU NMNARET — A

SC22 Web Site http://sc22.supercomputing.org/

A Kay Bailey Hutchison Convention Center Dallas
(Dallas, TX, USA)

SC22 Wi 202211 A 13 H (H) ~18 H ()

Exhibition ] [ 20224 11 H 14 H (A) ~17 H (K)

NKRT—A No. 3941 (20x20 7 r— )

SC D&k M Ew 7 I KRHIBGEIELGMREOR B, v T —FIRA L —Y L ZIICHz>T
WET, SCITEERITH & LT 5D Technical Program, fefiHiffiic B9 % Tutorial, 77—
< 7§t o THifE X 115 Workshop *° BoF (Birds of Feather), & 51C, B¥ELWIZEHERN ER 7 —
A7 AR TREE R FL R R A HST 9 % Exhibition 3% 0 97, Yt > 2 —id, KHRTO MR
Y YR —=TH>7 2003 F 5, I ZIFHE, JUNKZORRT —AZRE L, JUNKACET S
FHRERPE B K UGHRBRIAICE T 28R, BB L TV 25 RRERA EZBNMLTEXL
7zo LA L COVID-19 DFEET SC20 x4 VT A4 VBfEL 2D, SC21 &4 7V v RBAfEZ -
et DO IR E LU < f S Nz, 2 . B TORERRMTATEAT L, SEIZ
YLK DIFRIC L £ 750, ALSD OB TOEREZD LTz,

EBTBOKRF WKBRT—X) SCRFA =T ZVTRIDA A 2 R—ILORRTF
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W ERRAR—
JUNKET — AT, Tadd 7 HORREZITVE LTz,

(1) Research Institute for Information Technology, KYUSHU UNIVERSITY

Research Institute for Information Technology, KYUSHU UNIVERSITY

About Us

@ Institute for research and development on wide variety of topics in computer
science field

® Established in Apr. 2007

® A member of Joint Usage / Research Center for Interdisciplinary Large-scale
Information Infrastructures
(JHPCN, collaboration of 8 universities in Japan, FY2010-)

® Part of the High Performance Computing Infrastructure (HPCI, FY2012-)

Research Sections HPC Activities
® Academic Information Section ® Operates supercomputer system
® Language Education Environment Section ITO
2 H i « 2000+ COMOUUNE NOJ:
® Learning Spaces Design Section g m:";“:' :«uw-v
® Next Generation and Future Network Section Hyseid: COU » GPU, Batch » Interactive k
® |Interdisciplinary Computational Science Section @ Study on hybrid quantum-classical computation
® Advanced Computing Infrastructure Section - As 3 momber of "Project for Innowvative Al Chip and Next-Generstion

Computing Technology Developmest™ (FY2016 - FY2027) of NECO (New
Energy and Industrial Techaology Developrrent Organization) in Japan,
RULLT of Kyushu University is udying techeical issues in hybeid use of
Quastum computers and Casscal comautens.

MO campus, Kyushu U. o |

Fukuoka City AT S Japan

(2) Supercomputer System “ITO” - 10 PFLOPS Hybrid Supercomputer

Supercomputer System “ITO” - 10 PFLOPS Hybrid Supercomputer -

Batch-style Backend A Batch-style Backend B

Fujitsu PRIMERGY, 2000 nodes Fujitsu PRIMERGY, 128 nodes

18¢ Intel Skylake-SP x 2, 19268 RAM, Water-cocled, 15¢ Intel Skylakoe-SP x 2, J8GGH RAM, NVIDIA Tesls P100 x 4, Water-cooled,
255900/ sec, 45PF HPL, 62.9 TF MG, 255 9GN/sec (CPU), TI2GH/sec (GPU), 35.1 TF HPCG (GPU)

6.9 PF

Interconnect

0.5 PF Mellanox InfiniBand EDR
. e Mellanox S87890 x 407 switches,
Interactive Frontend Full Bisection Bandwidth Storage
HPE DL380, 160 nodes N DDN SFA14X (OST)
18¢ Inned Skylake SP x 2, 33668 RAM, - 1078 SAS x 790 HDOs x 4, RAIDS
NVIDIA Quadro P4000, Aircooled - - F “tS ETURNUS MDT
SGI UV300, 4nodes o e . = 1O}
22¢ iened Broadwell-EX x 16, 12TB RAM - = = _.:._."":
NVIDIA Quadro MA000, Ar-cocled oo
L(:1&|BPerformance Memory Memory BW Power # Racks
10.43 PFLOPS 44178 960.2 TB/s 2667.6 KVA 74 racks
CPU: 2.72PFLOPS  DOR4: 43318 DOR4: 585.5T8/s estimated maximum with HPL,
GPU: 2.71PFLOPS  HBM2: 8T8 HBM2: 374.778/s includes cooling
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(3) Advanced GPU computing: utilizing MIG and RT core for HPC

Advanced GPU computing: utilizing MIG and RT core for HPC

Lewe{eni: oEites an 6 (1A wirk i pirtialy sppeted by ISP KAKENME Grart Mumbers 21903447 and 25619761 )

® Although Moore's law Is approaching the Bmit, the growth of computational #H -matrix on GPU
performance supports the improvement of various sciences. The growth of the

speed and capacity of memory i not catch up with calculation performance ® To actelerate Horardhical matrix (- matrix) « vector multplication in Bi.OGSTAS

Low Rark appron mation methods have attracted ttenticn as a soluticn 20 this method on GPU, batched calculation is empioyed. We succoeded to obtan high
5500, performance than CPU.
® Low-Rank approsimation methods use appeaimated matrices instead of raw * Satoahl Obabima, et al: Optimszation of Mecschical matts computision on GHU, SCIA 2018

$077%, DOt 10.1007/978-3.319 6955 3.0_14, 2018
ot g o Can ' " i a NCS
matnces. Various applications can be solved fast with a small amount of Setouhl Ohshiona, o0 o: Optbinization of Mumeormes Sl Ouise-hhatrisVoetar Mtiphtatons 4

memnory within the acceptable error W matric Antheretic on GPU, MCSCC 2019, DOI 302 50 MCSeC.2019.0000%
® How about ton GPU?
® high performance of GPU is yieided by a lot of cores Block Low-Rank QR factorization (BLR-QR)
® high paralielism [very long loop) s required, but Low-Rank matrices on Multi-Instance GPU ([.1](_‘,)
requre numerous small matrix calculations  Mow o acoelerate it?

© BiRis a siwple case of I -matrix, suitable for datributed computing.
® Batched computation is 3 hopeful solstion, but it requires major code rewraing
To obtain high performance withcut major code rewriting, we employed MIG
(A) Examgple of N -matria

Caktuintion image z-m«m-nnm-.

- — =
S~ _ s

feature, With MIG, we can use GINU Iearies in imited GPU and It is uiefiul in
A " calculating numercus senall calculations on GPU.
oy o o = ® The latest result will be shown at POCAT 2022 (this December at Sendai)

a - s I Ceamaie of BURMWETE o gopnqns Ofanrvan, o8 0L GR Factinizatson of Boch Low Mk Mutsces on Mt ivitance G
Gerveriad e A) POCATI0N, Witan /) wwrw hoe itk 2 pdent 2002/
Ui A7 e (e coenlile Eppliniliig cooortoed by trovs mae ot tagoys Usw) < © Optix ebstard the Lalest vt tome

= © Operit? 4nd OpenALC ute BT Mgonthm,

® Ray-tracing & an Important algorshm in various scientific e o VM dgormnm (By usng

I
|
! o

apshications. Becaune current GPUs have ray-tracing PR BV % appted omarically The
cceleration gty we want 10 utiiae them for scentific ~ - e oo et of Opax )
appiications. — — 0

® Our current target application Is radio wave propagation e b Satoshi ORatima
loss calodiation. We succeeded to accelerate its smple — Assochate Professorn
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(4) CoToCoA: Code To Code Adapter for Coupled Simulations
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(5) Time Sequence Buffer for In-Situ Visualization

Time Sequence Buffer for In-Situ Visualization
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Motivation

Inesitu wisualizaton requires storeg the results of lat ™ 8 butler in ch

NANRI Takeshi (Kyushu University)

pical order. Generally, the size of the butfer is not sufficent to save all results. In
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Visualiver should Be able 10 erate arbitrary dats snd save 1t 1o disk, For this purpose, we study slot masagement technology for the Boies
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(6) Dynamic optimization technique in tiering mechanism for hybrid storage

Dynamic optimization technique in tiering mechanism for hybrid storage

Memory / Storage Hierarchy

Currentty, hecarchical storage tuch a5 NVDIMAL, S50, MOD, and mamary are used in
computer systama. They each have the foliowing characteritics.
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®  Volstie: Data is lost when the computer is turned oft
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Hybrid Storage
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® Caching
@ Use 13t device a5 cache for Slow device
@ Perlormance i highly dependent on access
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® volume depends on Vow device
® Tiering
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pocfOHMants 1O ISrowe average throughput
®  woiume i aalisble for the total of af devcer

Tiering mechanism for hybrid storage

®  One system That enables dytirid storage thiough Shering is Avtemated Tiered
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®  Partition stocage In00 sub LUN units and monitar 10 dccesses by these units
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time of 10 concentration
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vkt fund by workioed

R
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Dynamic optimization technique in

tiering mechanism for hybrid stora

®  ATSMVF performa megration based on the performance of NVDIMM: and S505.
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®  Need 1O andtyze warkioad ch N advence 10 Oc grton
theeahoids

e Moca e

Iy X

®  Budd ATSMF-Dymamics, whach m B
Synamicaily changes the
migraticn dechion crderia
that are curmensly determined
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MOTe peneric workiosds |
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(7) Toward large-scale quantum computer system architecture

Toward large-scale quantum computer system architecture
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