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BEWSE

-A/XT/@t@@H:me&UzA:/«%ﬁ?%t%@ivb
— JEIBIIRSRECIEFE L,

. PCL;t Windows/Microsoft Update, Apple Security UpdateZs & T
HFOXEXa2UT 4Ty T T—FrEIToTLIEE L,

DT TAINANEKY 7 b7 TR P L, UL ARERER
TLTCHEDN W & Z2FFIIlER L ThroxRis L Tl7Za 0,
et F a2 T AHNERREMDIGEIEF V74 ViBEESSTHEZRO I A,

« OS(x. Windows., Mac& b bf%ﬁ‘ﬁb\iﬂ/\ﬂb\ SSHExHWT+t >~
i—@x—ﬂ—:yel—&—«%ﬁﬁﬁg%ztﬁ%%??(%

°E%@$%E%fU,§%$ CEYR—DR NSO Ea—X—%]
B b (BALT7HT VM) Z2RBITLET,



s PCEDYVIFIITEHDEE

e Z/\NOAADOOT Ay

O A LTzin -
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SSHIRIE D H

« Mac/Linux® X [FTerminalhibssha<v o FMETTENILOK

— Maclk T77)5—S 3y 1M a—T4)T41D3—ZF)L ]

— $ sudo dnf install openssh-clients # RHELZTA4ARJEaA—3 DS

— $ sudo apt install openssh-client # DebianZ2T A ARJE21—3>DiGE
* WindowsD A Di5E, TiLDERERNAHBYFET

— WSLEER (A A—ILICEEEIERINDE. BE(CLinuxZFES5E)

— CygwinZz{E A (EEBERIIATELD, FIEMNEF)

— OpenSSHYS A7 h&A > A—ILL T, PowerShellhyis{iE F

— VirtualBox/VMware £ [Z# &L f-LinuxZ{E A (dh - EfkERIT)




Windowsa] | ER1E
- WSL (Windows Subsystem for Linux)
- HHE - BED
— Windows 10L{B&
- [BEEEER] &
« Cygwin
— LEIHIBEO L TWED, 41X =LA EM, BFELHIMHD
— XEFEY c TFTHURITAR=ZLZEFNG Y ICHE
- BEEERINE
- SSHAR ' 4 DA THNIE, Windows PowerShelld L € 1
Windowsa<> FZ7AY 7 FH b 4 AIEE
- BEEERINE
— OpenSSH Clienth' 4 v A b —ILE&NTWB Z & 2 HES
o TECICIE > THEER, A > X k—JL (OpenSSH Serverid &)

* https://docs.microsoft.com/ja-jp/windows-
server/administration/openssh/openssh install firstuse



https://docs.microsoft.com/ja-jp/windows-server/administration/openssh/openssh_install_firstuse

WSL(1/2)
Windows-Subsystem-for-Linux

Windows 10 Ver.2004 (build 19041) or later, Widows 11
— Win+r > type [winver] > click [OK]

[ EIREWEPR T| Powershell£7-1ZWindowsa~> KB 7+ %
b b, TEEEFAADTNIE—BY AR =L TS

— ssh-keygen, cc, gce, nanoR &EFT 7 #IL K TA VX b—IL

$ wsl --install




WSL(2/2)
Windows-Subsystem-for-Linux

e LinuxiIREETIL: « b LA VA M=ILEINTWERLNY —ILE
(e.g. gfortran) A" -7=H, 41 VA b—IILEHIEBRL TN
(FZED LS ICmakeb 41 > X F—ILTEB)

$> sudo apt install gfortran

$> sudo apt install make

* €emacs

$> sudo add-apt-repository ppa:kelleyk/emacs
$> sudo apt update
$> sudo apt install emacs26

. $8%IZupdate/upgradel TLF=ELY
$> sudo apt update

$> sudo apt upgrade



Cygwin: Windows L DUNIXZ 1 J73IR1R

https://www.cygwin.com/

- FIAEHAF

— https://cygwin.com/cygwin-ug-net.html

« FILHRECL

— AV A+—S (setup-x86_64/32.exe)=FTHAF

— A=Y MIERL, 1V RN—ZFFTILD )Y
— UTHERICESDTA U AR —=ILZED TS

LI FLIEXSLIECygwinDEE
Mac/Linux® A I XXy FLTLIESLY )



https://www.cygwin.com/
https://cygwin.com/cygwin-ug-net.html

FBRICKE- TS =&Y

https://www.cygwin.com/

[RTOTO ULV ST} Ny NSNSt SIS

E Cygwin Setup — ) X E Cygwin Setup - Choose Installation Type - [} X

Choose A Download Source

Cygwin Net Release Setup Program GChaose whether to install or download from the internet, or install from files

in a local directory.

This setup program is used for the initial installation of the
Cyewin environment as well as sll subsequent updates. Make
sure to remember where you saved it.

The pages that follow will guide you through the installation. @Ins(a“ from Internet

Please note that Cygwin consists of a large number of (downloaded files will be kept for future re-use)
packages spanning a wide variety of purposes. We onlyinstall a

base set of packages by default. You can slways run this
program at any time in the future to add, remove, or upgrade
packages as necessary.

(O Download Without Installing

(O Install from Locsl Directory

Setup version 2.904 (64 bit)
Copyright 2000-2020

https://cyewin com/

<E3(8) ol

E Cygwin Setup - Select Connection Type - [} X [E cygwin Setup - Choose Download Site(s) - ] X

Choose A Download Site

Select Your Internet Connection
Choose a site from this list, or add your own sites to the list

Setup needs to know how you want it to connect to the internet. Choose
the sppropriate settings below.

Avsilable Download Sites:

[fp:/7fpinftu-dresden de > -~ » —
(O Use System Proxy Settings http:/ /fpinftu-dresden de / D =
hitp://cygwin mbwarez dk.

(®)Direct Connection fip:/ /ftp funetfi

fip://Rpntuagr A Y >
(O Use HTTP/FTP Proxy. hitp:/ /mirrors unirihr — \
fp.//ftp fn hu ]
Proxy Host hitp:/ /fp fon hu ~ o
http:/ /mirror isoc orgil

_ ftp:/ /bo mirror garr it ] ~ -~ N
Doty B0 hitp:/ /bo mirror garr it 0) \
fp:/ /Rpisistacip -’
b ttp://Ttp jaist
a -
User URL: j zs‘ d

<E3B) vt <E3)

Frotl



https://www.cygwin.com/

FTEXTI4ILMBRED A A R—IL VDS

https://www.cygwin.com/

o ERGHEEILTIAILEDAVRM—ILTAYETH, BEBLGELDHIRIT
TWWAAREEMNHYFET
— > TRZaATILTHEEITIRENHYFT
- AVAM=ZZZ TN )V ITNILETEMERRETY

« REETETESRBETI (TIFIVEDAVAM—ILTIEIRIFT TS
RETESHY))
— openssh (for all users)
— openssl (for all users)

¢ AVAR—ILENTVSNEI M IR FIRETT


https://www.cygwin.com/

E Cygwin Setup - Select Packages

Select Packages
Select packages to install

penssh” D#E

(1/3)

]
X

cC

View |Full v @ Clear (Okeep  @Best  (Osync [ Test
Package Current New Src? Categories Size Description |
bayt-openssh-askpass Skip ~ [T xn1 16k LXQt SSH password dialog
bayt-openssh-askpass—debuginfo Skip v | [] Debug 334k Debug info for bat-openssh-askpass
openssh Skip v | ] Net 863k The OpenSSH server and client programs
openssh-debuginfo Skip v | [C] Debug 2319k Debug info for openssh

[ ype “openssh”
< >
Hide obsolete packages
<E3(B) RA(N) > Ea2d|7



E Cygwin Setup - Select Packages

Select Packages

“openssh” DHEER (2/3) _

View |Full v gemh Clear Okeep  @Best  (OSync  [Test

| Package Gurrent New Src? Categories Size Description
bayt-openssh-askpass Skip ~ [T x11 16k LXQt SSH password dialog
v | [[] Debug 334k Debug info for bat-openssh-askpass
openssh v | ] Net 863k The OpenSSH server and client programs
v | ] Debug 2319k Debug info for openssh

“Keep"EHTE=6
“‘openssh”lEA 2V Ab—JLiE
7

Hide obsolete packages

<R3(B) RA(N) > el




“openssh” DHEER (3/3)

IE Cygwin Setup - Select Packages

Select Packages
Select packages to install

vew [Ful | search[overss | [glar

(Okeep  @Best  (Osyne [ Test

<

RIEHEERN TS

Package Current New. Src? Categories Size Description ]
bayt-openssh-askpass Skip ~ [T xi1 16k LXQt SSH password dialog
i v| ] Debug 334k Debug info for bgt-openssh-askpass
openssh Skip | | v | ] Net 863k The OpenSSH server and client programs
v | [[] Debug 2319k Debug info for openssh

“Skip” DNERNT-LIRAVA—ILIZEKT S

LI lopensshZzflIc<=a7ILA2A—ILD

Hide obsolete packages

<R3(B) RAN) > el



“openssh”D A A+—JL(1/3)

E Cygwin Setup - Select Packages

Select Packages
Select packages to install

View Full v Search Clear O Keep @ Best O Sy

| Package Current New Src? Categories Size Description
Ixgt-openssh-askpass Skip v I:] X1 16k LXQOt SSH password dialog
= = = i il L3 Debug 334k Dehug info for Ixgt-openssh—askpass
openssh Skip v Net 863k The OpenSSH server and client programs
" — Debug 2,318k Debhug info for openssh

TR A= a—ED)vD




“openssh”D A A+—JL(2/3)

E Cygwin Setup - Select Packages

Select Packages
Select packages to install

(Okeep

@ Best

O syne

I:I Test

l Package Current  New Src? Categories Size Description
Ixt-openssh-askpass Skip ~ [T x11 16k LXQt SSH password dialog
Ixyt-openssh-askpass—debuginfo Skip v | D Debug 334k Debug info for Ixgt-openssh-askpass
ooenear e e TTre OpenSoH corver end clert or
openssh-debuginfo Skip Uninstall 2,319k Debug info for openssh
v Skip
8.1p1-1
8.2p1-1
8.3p1-1

B /NN—2a % &R
GERE X &HR)




“openssh” DA A+—JL(3/3)

E Cygwin Setup - Select Packages

Select Packages
Select packages to install

View | Full v Search |openssh GClear (Okeep  (®Best Osyne [Test

| Package Current_New Src?_Categories Size Description |
Ixt-openssh-askpass Skip ~ [T xn 16k LXQt SSH password dialog

bt-openssh-askpass-debuginfo Skip v | [] Debug 334k Debug info for bat-openssh-askpass

looerneeh | [s3it b W et | 863k The OpenSSH server and client progra

openssh-debuginfo Skip v | ] Debug 27319k Debug info for openssh

[Skip]DMHOYIZ/IN—230FBFHHE TE=5"openssh” DAV AR—ILEETET
(A RAP—JUIESET LTLVELY)

[RA1ZE9) I L TA R M—ILEELT

< >
Hide obsolete packages

EaoZd%



“ssh-keygen (OpenSSH)” : 4 X b —ILDHEER

$ ssh-keygen --h

ssh-keygen: unknown option -- -
usage: ssh-keygen [-q] [-b bits] [-C comment] [-f output keyfile] [-m format]
[-t dsa | ecdsa | ecdsa-sk | ed25519 | ed25519-sk | rsa]
[-N new_passphrase] [-0 option] [-w provider]
-f keyfile] [-m format] [-N new_passphrase]
[

ssh-keygen -p [-

-P old passphrase]
ssh-keygen -i [-f input_keyfile] [-m key format]
ssh-keygen -e [-f input_keyfile] [-m key format]
ssh-keygen -y [-

o
.F
.F
-f input_keyfile]
.F
.F

ssh-keygen -L [-f input_keyfile]
ssh-keygen -A [-f prefix_path]
ssh-keygen -k -f krl file [-u] [-s ca_public] [-z version_number]
file ...

ssh-keygen -Q -f krl file file ...
ssh-keygen -Y find-principals -s signature file -f allowed signers file
ssh-keygen -Y check-novalidate -n namespace -s signature file
ssh-keygen -Y sign -f key file -n namespace file ...
ssh-keygen -Y verify -f allowed signers file -I signer_ identity

-n namespace -s signature file [-r revocation file]




“ssh (OpenSSH)” : 41 Y X b —IILDFESE

$ ssh

usage:

ssh

6AaCTGgKkMNNngsTtVvXxYy] [-B bind interface]
bind_address] [-c cipher_spec] [-D [bind_address: ]port]
log file] [-e escape char] [-F configfile] [-I pkcsll]

login name] [-m mac_spec] [-O ctl cmd] [-o0 option] [-p port]
query option] [-R address] [-S ctl path] [-W host:port]

[-4
[-b
=
[-i identity file] [-J [user@]host[:port]] [-L address]
[-1
[-Q
[-w local tun[:remote tun]] destination [command]




ZDth

e CygwindDA > AL—JLIZ60- 90 FREMMNBIEEEHYET
s +HBRINHIEZIZTAVRM—ILLTHELIEZHEDON-LET
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RxaAvADOg 4y

« SSHZABA#EEEEE (SSH Public Key Authentication, SSH=Secure
Shell) [2E DK
— NRAT—RFEEHALVERE, LEHDNATLNS
- FlE
— Windows : WSLTLinuxiziE% 156 EIF5, Mac+Unix: TerminaliZEj
— OPCLTHR(ZRE NFEE EERTD
- TEER, AR
« ISATL—X (Passphrase) : SR DD /A T—F
— @QR/NAVKR—AIILY AT (2T B
o EUA—MLEHIESN-FIAZEFID (VWXYZ) ET#EA/ SR T —F 1% {FH
o REIZX v TJTI, —BFBOIDELFI AR (F-ELERBRENANE)

o« IR—BILYAMZOT A%, INRT—FK (Password) ZEZRKHoNBD, FH, FH
XFEICBLRANHIDTIET S

— @AR/NNaAVR—EIL Y AT AR IZEERTS
— @PCH BsshIZ&->TR/N\avIZAT A>T 5



DPC LTk (fud i, /A Bas) & 4Rk (1/3)

$ ssh-keygen -t rsa
Generating public/private rsa key pair.
Enter file in which to save the key (/home/user/.ssh/id rsa):

Your pub11c key has been saved in /home/user/. ssh/1d rsa.pub.

The key fingerprint is:
SHA256:vt880+PTcscHkOyabvxGjeRsMWLAWds+ENsDcReNwKo nakajima@KNs-NEW-VAIO
The key's randomart image is:

+---[RSA 2048]----+

. 0=00.0+
+ O

o+, BREFIE

+0B.  ssh-keygen -t rsa <Enter>

So *o* <Ent
.E  B.O * <tnter>
.= .0 - BiFE7Passphrase <Enter>

:=0B o + - [ElCPassphrase <Enter>
.+0+*0 ..

+----[SHA256]




DOPC LT (FpE, ABAR) 52 (2/3)

$ cd .ssh
$ 1s

id rsa >ih% # (Private Key)
id_rsa.pub =/ FA%E (Public Key)

$ cat id_rsa.pub

ssh-rsa
AAAAB3NzaClyc2EAAAADAQABAAABAQDa6INmOYYaCrWjQDukjiNEfdW8veUwIyZtEI3
oDu@A28eey6pOwbtI7IBO9IXNI1707HGA4yYVOM81+/nl1AHY5tAfI1ly0dsPzjTgdTBLdg
i3cST5pWEYBU96YaErOEi8WgelHkXrhcwUjGDVTzvTORefe6zLdRzil /KNmmesSQfR5
1sZ/ihsjMgFxGaKsHHq/IErCtHIIIf9V/Ds2yj6vkAaWH6asBn+ZsRiRFvwHPhkYAnp
/33LY6b8QTqg0p4WZRenh/HgySWTYIGi8x67VzMaUlm9gqlKOQFMCakK2rivX1fmbwyW]
/vriWDgiek6YXoxLDu+GPeQ4CPvxJcZnqF9gf3 nakajima@KNs-NEW-VAIO




D/ BAfREaE—(3/3)

$ cd .ssh ﬁ{'ﬁ?—ﬂﬁ

$ 1s » catid_rsa.pub <Enter>

id rea « “ssh-rsa’[Ch—VILZEhHHE
id_rsa.pub « REDTODFIFEFTZERLTICopylIZ&->TEEE

. - EDInakaima@KNs-NEW-VAIO |ETEMH D, ZCIC
Bl  ET A AENTLSEAREH T HTHLISHITRY.

ssh-rsa

AAAAB3NzaClyc2EAAAADAQABAAABAQDa6INmOYYaCrWjQDukjiNEfdW8veUwlyZtEI30Du®A
28eeyb6pOwbtI7IBO9XNI1707HGAyYVOM81+/n1AHY5tAfI1y@dsPzjTgdTBLAgi3cST5pWEY
6U96yaEroEi8WgelHkXrhcwUjGDVTzvTORefe6zLdRzil /KNmmesSQfR51sZ/ihsjMgFxGakK

SHHq/IErCtHIIIf9V/Ds2yj6vkAaWH6asBn+ZsRiRFvwHPhkYAnp/j3LY6b8QfqgOp4WZRen

h/HgySWTYIGi8x67VzMaUlm9qlKOQFMCakK2rivX1fmbwywWl/vriWDgqiek6YXoxLDu+GPeQ4CP
vxJcZnqF9gf3 nakajima@KNs-NEW-VAIO



@R /IRAVR—EINYA AT 12 (1/3)
HER B S—DDRTENIT7 A

e B8 EQ R M O® m- BT B 2aD 3o 3th
- Q
(BRI 2N
Wisteria/BDEC-01 FI| FH &5k 45 1o+ ‘
Notification of Your Account of Supercomputer System (Wisteria/BDEC-Ol) B
Bk 52
TROEBVEFELELZOTBMLELET,
2022412 H 7H N
HRRZERIEEY—F 5K B
> Information Technology Center, The University of Tokyo p +
, SELT I MEEN AN T 057 R J=gha—K
Fa e BRLT7 Do MEENH 7 v T30 75E fgrjjecﬁode K 2t00 2
Fil IR 20224F12H ~ 202341 H O
>8<
il i % & 5 M 2T — K
User Ijg tVWXYZ Password 01234567 {,)
'i ~ I o ~
R FEREREA— 0 FEHRERtEU 44—

MoEfFEn =7 R oxfteni=®) B L
FBZ&ID (tVWXYZ) 2R/ X R — (8#T1)




AT LIEW - MASEERR— XL A b

« Wisteria/BDEC-01 HAEE
 https://www.cc.u-tokyo.ac.jp/supercomputer/wisteria/service/
« https://wisteria-www.cc.u-tokyo.ac.jp/cgi-bin/hpcportal.ja/index.cgi
 Wisteria/BDEC-01 English
* https://www.cc.u-tokyo.ac.jp/en/supercomputer/wisteria/service/
 https://wisteria-www.cc.u-tokyo.ac.jp/cgi-bin/hpcportal.en/index.cgi

BRRAFEREEE 5 —
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO


https://www.cc.u-tokyo.ac.jp/supercomputer/wisteria/service/
https://wisteria-www.cc.u-tokyo.ac.jp/cgi-bin/hpcportal.ja/index.cgi
https://www.cc.u-tokyo.ac.jp/en/supercomputer/wisteria/service/
https://wisteria-www.cc.u-tokyo.ac.jp/cgi-bin/hpcportal.en/index.cgi

@R /RAVER—FILYALMZAT 12 (2/3)

https://wisteria-www.cc.u-tokyo.ac.jp/cqi-bin/hpcportal.ja/index.cqi

Wisteria fIFZER—YIL

[ English/ 1

L= %

e [EREBEE2—D D
rxzx EfFESNT=
_m FFHZFID tVWXYZ)

- Microsoft Edge /\—¥'3> 90 Lkt
- Safari N—=Y3> 14.1 Bk
- Firefox N—3> 88 Bl E
- Google Chrome /\—¥3> 90 Ut

FHMERL L A—HD
B SN EANRT—F



https://wisteria-www.cc.u-tokyo.ac.jp/cgi-bin/hpcportal.ja/index.cgi

= A5

= SSHARMR SR
= X—LEEERRE
RNRRT—REE
= =7 V&RR
= 71 A ERRRR
= YRR~ F#

= FF¥axXy b HE
= 0SS

QWEI/SRT—FDZEHE (3/3)

Wisteria fIAZER—% )L

aJs7vk

B/SR7—REE
AHEETEEABEAR/ ST — RiE, Wisteria¥ A7 ADFIAXER—FILE/KXT—RTY,

BED/KZAT—R 'Iﬁﬂiéﬁt"/’ﬂ—b\fo
EffSn =/ AT —F

FLWIRT—R

#HLWIRT— R(EAAN)

\
N\ ZEZD/ SRT—FE

INAT7—RiEH )\jj (2@)

« SXFLEOXFIEEELT RSN,

« BED/KZT—RESXFULRBZXFIERELT RSN,

o« 2HRATETD/RRT— RERBBXTIIEIEE LT LS

o IDLEDEFIXE, 1D EOEFAXE, 10U EORT. 1D EORBEXFEEELT RS,

. ERTREABEIXZEUTOED T,

= R R N N N NN (O NN I I AN N N N N N N NN N N N
e Linux OFEBICEFSINTVWBXFREATEZEA,

s EAXFREATEEEA, I{XU—I\“E%':EE\
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W SSHARRE R

= X—VEEERRE

= /AT —REE

= b= V&ER

= 71 A ERARRR
= 7YRR M F#

= RFa Xy HK
= 0SS

2B & 8% (id_rsa.pub) (1/3)

Wisteria fIAZEKR—5 )L

Bl
I SSHABI@E R
OQEAn
BFHAN
Z7ANTy7O—R
ssh-rsa

<2FqQUMCuBh3syLfSzktSwdljZ/IS+2Hj4nLaiT9aTNpwfXoHMMicLPvKcKXksrRUAWE/RINLP6F/20ecHEYTCXULH9Z 3voP
0CorAzj3Q3//+w7gxZ8uVuCB5cZU= hanawa@hanambp2020.local

&

. TSSHZABAB &% 172 R
SelFE CopyL7=lid_rsa.publZBLY TS
[&& 12090

NRHRERDOIE. UTOKRICTER
CBITXFENEENTWIRWT &, (
- Aw %' (ssh-rsa, ecdsa-sha2-nis
- RSARFERDIZBE. 2048bit Ut
- ECDSARFEDHZE. 256bit. &
- Ed2551 9B DIZE. 256bit
- DSANRREZIRKT DI LIFTE
- RAXFREDREXENEEN

Y =

Copyright 2021 FUJITSU LIMITED



@ SFELITMELEE X (id_rsa.pub) %
BTy O—E(23)

@ 771 Vo7y70-F

X a
&« v > PC > O-A)V T4AJ (C) > cygwin64 > home > nakajima > .ssh v U sshD&R P D d =
Bl - FLWIAINS - Ee oM @ 2 r—
# =508 i $4% )
0 17:00 7740 K8 Eogoul
0 36 2714 KB
2020/05/08 13:30 710 8 KB R
0 :37 271 KB
| known| =z H 85 20W/11/29 17:36 2018/11/29 17:06 T4 6 KB

@ OneDrive

¥cygwin64¥home¥XXXX¥.ssh¥id_rsa.pub

st PCOEEICE > THRDGMIIENOYFEIT (TREIXEFESHAT)

¥ 99v0-F

w0y LINUXDIFE: Thome/XXXX/.ssh/id_rsa.pub E£1=Id ~/.ssh/id_rsa.pub
_or - PowerShellMIF & : C:¥Users¥XXXX¥.ssh¥id_rsa.pub
Bt WSLD 5 E: ¥¥wsl.localhost¥OSname¥home¥XXXX¥.ssh¥id rsa.pub

D -9y
. 0-hl T4RY (C
) BACKUP_SD (D:)




@ 2B Z4$% (id_rsa.pub) (3/3)

Wisteria fIAZER—5 L
Bl

W SSHAMRE R SSHIA\EEE%&
- X—ILIERRE
= /SR —REE
= h—=7 V&R O BEAN
a 71 A ERARET gHEAR
a ZURZ N FH

a KFaxy MK

= 0SS 4 ::EE%

BHFINTWBNRHERE hanawa@hanambp2020.local ssh-rsa AAAAB3NzaC uVuCB5cZU= xR~ HIBR

Z7A4IUVF7y7O—R

&

AFBEFROE. UTORICTERLLETW,

CHAIXFIEIENTVRNC E, FIRRBIREITHEENTVLWRWI EISERLTLEEW)

« A ¥ (ssh-rsa. ecdsa-sha2-nistp256. ecdsa-sha2-nistp384. ecdsa-sha2-nistp521. ssh-ed25519)%%HBICTELTWS T &,
- RSARBEDBE. 2048bit U L TAMBEERLTND T &.

- ECDSARRRDIHBE. 256bit. 384bitd U < [d521bit TARMBEMERLTWS I &,

- Ed25519ABDIHE. 256bit TARREERLTWR Z &,

. NCA/\BR&S A 2 Z = L [+7 L

Copyright 2021 FUJITSU LIMITED




@DPChiT 142 (1/2)

$ ssh tVWWXYZ@wisteria. cc. u-tokyo. ac. jp m

The authenticity of host ‘wisteria.cc.u-tokyo.ac. jp’ can't be established.

ECDSA key fingerprint is SHA256:/XXXXX ---

Are you sure you want to continue connecting (yes/no/[fingerprint])? @ m
Warning: Permanently added ‘wisteria.cc.u-tokyo. ac. jp’ to the list nown hosts.
Enter passphrase for key ' /home/nakajima/. ssh/id_rsa’ : RCITAEES et

1. ssh tVWXYZ@wisteria.cc.u-tokyo.ac.jp <Return>
2. yes <Return>

3. BAEREFICITEAA=Passphrase <Return>




g

@PCHh AT 1> (1/2) (2[E B LLEZ)

$ ssh tVWXYZ@wisteria. cc. u-tokyo. ac. jp

Enter passphrase for key ' /home/nakajima/. ssh/id_rsa’ :m

1. ssh tVWXYZ@wisteria.cc.u-tokyo.ac.jp <Return>

2. BERMFFICITEAAEPassphrase <Return>




@PChhiT 12 (2/2)

Welcome to Wisteria/BDEC-01 system o . -
AT AVIZHIILT=5,
* Operation Schedule SEDATFUR
©5/28(Fri) 22:00 - 06/09(Fri) 08:30 Normal Operation DRAT 21— LI EM
06/09(Wed) ©8:30 - 06/09(Wed) 17:30 HPC Challenge 55-_:;;;%5 A
06/09(Wed) 17:30 - 06/25(Fri) 09:00 Normal Operation 28
06/25(Fri) ©09:00 - 06/25(Fri) 22:00 System Maintenance
06/25(Fri) 22:00 - Normal Operation

For more information about this service, see
https://www.cc.u-tokyo.ac.jp/supercomputer/schedule.php

* How to use
Users Guide can be found at the User Portal (https://wisteria-www.cc.u-tokyo.ac.jp/).

If you have any questions, please refer to the following URL and contact us:

https://www.cc.u-tokyo.ac.jp/supports/contact/
Last login: Sat May 29 21:35:15 2021 from 133.11.59.131
[tVWXYZ@wisteria®l ~]%




SSHZAFASEERED FIE (1/4)
OPC LTOHF & - ABASRERL

$> ssh-keygen -t rsa

id_rsa
22 8 /Private Key
+ Passphrase

id_rsa.pub
7\ BASE/Public Key




SSHAGSREEALDFIIE (2/4)
@R/ avR—EILF A ADA

A\

— g ©
NS

tJKLM o

+ Password o=

B
D tVWXYZ

Portal Site
(0]:2109 ¢

+ Password
id_rsa -
HZE§/Private Key £ : i
+ Passphrase tABCDE i ga
Ll liglplile + Password c

7\ BASE/Public Key



SSHGSEEERLD FIE (3/4)

®4\FA% (id rsa.pub) D&%

FICABREEBOR /O IZE R ATHE

#
id_rsa.pub

7\ BASE/Public Key

id rsa.pub
’A!Faﬁﬁu 7puéi|c Rey >

Portal Site
Wisteria

[
[ ]
-

id_rsa

T35 58 /Private Key id rsa.pub
+ Passphrase ’Aﬁ-ﬁ%.ilPublic Key |

Portal Site
(0]:2109 ¢

PACS |

Oakforest

()
5=
(7p)
=
=

o
o




SSHGSEEERLD FIE (3/4)

@2 (id_rsa.pub) D& §F
BILABREEBOR /a2 &R HE

id_rsa.pub
FR#/Public Key

Portal Site
Wisteria

Wisteria

- id_rsa.pub

‘g /A BAS/Public Key

id_rsa. pub
Fa'-ﬁfi/PubIlc Key

Portal Site

W /Private Key |

+ Passphrase

P

Portal Site




SSH Public Key Authentication
SSHFH#EEEE

SSH= Secure Shell

 id_rsa
* Private Key (%ﬂfﬁﬁ) : PCE
e XFBY [WME] ICLTHELLZ L
o B ANITiE > T ;U,\ [F 7L
o EAMICIZIER LB =LY BETL52&D LAV E
* id_rsa.pub
. Publlc Key (NF#) @ Xs/<avt
« JE—7R]EE, D AlZe-mail TES Z & HAJEE
« H LEHOPCHSR/NOaVICATA /’é‘%i% %, FPCZ &I [FH%E - T
Z# | DT %ssh-ke genL.J:o'CﬂEEJZ
%Z/\J/L?E%I@ﬁﬁﬁﬁ%‘: #;I B &IEA[EE

+ Z/%3 Y EDRHEBED S HLD—DHAPCLED F?FZ\T&JrPassphrasej EXYTFI D
CHERINDEATA 2 TED

m %?ﬁ%l %ﬁ%ﬂxt/ﬁ—



SSH/AEHIRERRED FIE (4/4)
@PCHhBR/NaAv~ADAT A
### (id_rsa) +Passphrase

— id_rsa
s Z #E/Private Ke

‘ + Passphrase
)
.

id_rsa.pub
FR#/Public Key

S

Portal Site
Wisteria

id_rsa
25§/ Private Key ’>

+ Passphrase

Portal Site
(0]:2109 ¢

id_rsa.pub
| | ABAS2/Public Key

E— id_rsa
2% 8 /Private Key

+ Passphrase

Portal Site

|
P




FBHOPCHLR/NAAQT AT ARES
IZIX&ZPCTI AR -RERIDRTER

: id_rsa.pub
B 7\FE%/Public Key

$> ssh-keygen -t rsa

Portal Site
Wisteria

(]
o

id_rsa
HWZ§/Private Key

+ Passphrase

id_rsa.pub
/N Bf#/Public Key

id_rsa.pub
i ABA%/Public Key

Portal Site
(0]:2109 ¢

_— id_rsa.pub
W | AFASE/Public Key

Portal Site
OFP




ANAVICIEEBRO L HRBRZEHZRTES

Oakbridge-CX I ER-4 )1

x‘+

—
X
& cC ® © & https://obex-www.cc.u-tokyo.ac jp/cgi-bin/hpcportal_u ja/index.cgi B oo T n o @ =
Oakbridge-CX FIAXZIER—S)L
o979~

M SSHAARIRERES

= X — R

= {RD—RZE

= b E=R
=T ROBASER
= JURZ hFH

= R¥aA> MR
= 0SS

[ SSHABEEE

RSN TS 58

ssh-rsa AAAAB3NzaC JcZngF9gf3

ssh-rsa AAAAB3NzaC pWGViebw==

AR

® miEAH

O o717y Fo—k

INTEBARTREA) AXF//NXFEXFIO)

EXFIRSEXAI0) HEELW)

Copyright 2019 FUJITSU LIMITED

|
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ANAVIZIFEHO AR EBRIFTES

$ cd .ssh

$ 1s authorized_keys .ssh/authorized_keys|Z (& FIN - NI IEIMINT
_ WS CDIT7AILDEAIZHT=72 2B (new_public.key)

A relaAsel LG Mz 5L TES,

$ cat authorized_keys

ssh-rsa
HGCAB3NzaClyc2EAAAABIWAAAQEAL1rOHr8M1JIJIB02n9S0GQMOXxzGCwh3PpcJo7Z80oDr6HCAXhbKz
HA@1bRMIFCwDJICRGNI1YiHEYHWzouuXGNa9teso7aXYkq2Pxb076C60ZCPoLqf/jQRgnUSnjHI4Ug
mDd1QWaAks+q/2ExOwjBB6GZmaHG1jTximOFGiM1DI780HKHC8pFzjvP2kT9yRvykvOVv1G1lOVYi+
5CawYfuROiRBjfUS47RS01CzjNP20pYO57DUCTOV+/8B1l+11wilbjKQHjuNp5XuclFfFdGaxfIchD
/sB5sRxtY{z80xzwGmN8pVecpUjd//xAqdYYHMLAKUE20H8MNBIRybpWGViebw64

ssh-rsa
AAAAB3NzaClyc2EAAAADAQABAAABAQDa6INmOYYaCrWjQDukjiNEfdW8veUwlyZtEI30oDu®A28eey
6pOwbtI7IBO9XNI1707HGAYyYVOM81+/n1AHY5tAfI1ly@dsPzjTgdTBLdgi3cST5pWEY6U96yaEroE
i8WgelHkXrhcwUjGDVTzvTORefe6zLdRzil/KNmmesSQfR51sZ/ihsjMgFxGaKsHHq/IErCtHIIIf
9V/Ds2yj6vkAaWH6asBn+ZsRiRFvwHPhkYAnp/j3LY6b8Qfqg@p4WZRenh/HgySWTYIGi8x67VzMa
Ulm9gqlKeQFMCaK2rivX1fmbwyWl/vriWDgiek6YXoxLDu+GPeQ4CPvxJcZngFogf3

$ cp authorized_keys tmp
$ cat tmp new_public.key > authorized_keys




FARANAVIZEBOREZFT S

$> ssh-keygen -t rsa

”id_rsa.pub
B /A FASE/Public Key

Portal Site
Wisteria

id_rsa.pub
A\ BAE/Public Key

[
R

id_rsa
FBZ #2/Private Key

+ Passphrase

id_rsa.pub
7\ BASE/Public Key

Portal Site
(0]:2109 ¢

id_rsa.bub
2\ BASE/Public Key

Portal Site
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PCHOASOS LY

$ ssh tVWXYZ@wisteria.cc.u-tokyo.ac.jp

Enter passphrase for key '/home/user'/.ssh/id_r'sa:m

1. ssh tVWXYZ@wisteria.cc.u-tokyo.ac.jp <Enter>
2. B4 RBERIZ$THAAFPassphrase <Enter>




W ~ > — 3>
AJA>/—F&EFTE/—F
Wisteria (XX AT AV /—FREFE/—RhLERINTILVET,
A4 /—R: TR S LERK. AVRAIL, DaTHEA
 HE/—FK: 2A—YT055LEFELT

— NYFUITHRT I\ FOITVRT LICMBERFEL TEITI 5A %K, A/ \AVIRET—HRE, ETL
BEAD) T TR, REFHE, KREET,
el 8/ —F3%1T,

TEFET, EXRMIZIE /work TEELFET,

— AR T4TOaTEIT-PCTOERITDLIIZ. AV F AN THEEMICETISAE. T/\WwI A &

/home (AT A2 /—FMhoDHSEBTEET, /work [FAT A /—REFFHE/ —FKmAISSHE
( Db“,{s /—P — INyF3T e_l_ﬁ/_lg )
~ . KAREET A
SSHIE#E / - 1085574037
S . - T\ FIA
n O INAJ)L
\_

/work fEiE;




$ pwd

/home/tVWXYZ

$ cd /work/gteo/tVWXYZ
$ pwd

/work/gtee/tVWXYZ

d " ~
: = 1. B4 42 L=l ThometVWXYZ1IZA %

2. [IhomelIBEMNDVIZLDT
/home/tVWXYZ [/work/gtO0/tVWXYZ1IZ# BT 5 &
3. ledICHh—ALIZENET




F—LERATA4LIRY

=X JTI BAAFIAD work/gtO0/tVWXYZ T4L IR D
iz, F—LEBRODTALINAFEBETEES . F—LTHEET SO
—ROF—ALE X TELITERELEELY,

s F—LERATALIMNINE. B—F—LDAVN—DEEETHO
Ne—BT7HOUN ERIBRENHI=IEEDH)  AEF—DTHHOY
ENT7OERATEET,

s F—LERATALIMNIL. BEEDZHFEEN k22-24-197-xxD &
= UTEGYET,

— /work/gtO0/GROUP _xx



Copy:PC to Wisteria

$ scp ./a.dat tVWXYZ@wisteria.cc.u-tokyo.ac.jp:

PC_E M Current DirectorylZfHl Z [Xla.dat1ELNDIT7AIL DB B EE . [a.dat ]ZWisteria®D7k—Ls
TA4LIRY) (/home/tVWXYZ) D FIZaE—9F 3

$ scp ./a.dat tVWXYZ@wisteria.cc.u-tokyo.ac.jp:/work/gtee/tVWXYZ/test/

PC_E M Current DirectorylZfHl Z [XTa.dat 1 ELNDIT7AIL D BH S L=, [adat ]ZFWisteria ED T«
LORYT /work/gt00/tVWXYZ /test JD FIZaE—9 5

$ scp -r ./testlL tVWXYZ@wisteria.cc.u-tokyo.ac.jp:

PC_E @ Current Directory FIZHIZ [XTtestL1ELNDITAL ORI DB D EE. TtestL] R UVFDH
B #WisteriaD i h— LT 4L IR (/home/tVWXYZ) D FIZaE—9 5

$ scp -r ./testlL tVWXYZ@wisteria.cc.u-tokyo.ac.jp:/work/gt0o/tVWXYZ/test

PC_t ?Current Directory FIZHIZ [£TtestL1ELNDITAL ORI DB D EE, TtestL I RUFDH
H#&Wisteria L DT 4L T8I /work/gt00/tVWXYZ /test /D FIZaAE—F 3




Copy:Wisteria to PC

$ scp tVWXYZ@wisteria.cc.u-tokyo.ac.jp:~/a.dat ./

WisteriaD7R— LT L2 (/home/tVWXYZ) FIZfI A [LTa.dat 1D D ESE . PCLEDCurrent
Directory FIZladat|ZaE—d 3

$ scp tVWXYZ@wisteria.cc.u-tokyo.ac.jp:/work/gtoe/tVWXyYz/test/a.dat ./

Wisteria EIZT 4L 2T /work/gt00/tVWXYZ/test/ 1B Y . FDH(Zladat | hHbEE. [adat|Z
PC_E ®MCurrent DirectorylZaE—9 %

$ scp -r tVWXYZ@wisteria.cc.u-tokyo.ac.jp:~/L1 ./

WisteriaDih— LT 4L IR (/home/tVWXYZ) FIZTALORITL1 BB EE. L1 1EFDHREE
PC_E M Current DirectorylZaE—9 %

$ scp -r tVWXYZ@wisteria.cc.u-tokyo.ac.jp:/work/gtee/tVWXYZ/test/L1 ./

Wisteria E DT 4L RJT /work/gt00/tVWXYZ /test/L1 1B EE. L1 1EFDFHEPCLED
Current DirectorylZaE—9 %




R—BIYA,TOR=2T7ILEEE (1/2)

@ Wisteria FIAXER-S)L X +
< C @& wisteria-www.cc.u-tokyo.ac.jp/cgi-bin/hpcportal_gm.ja/index.cgi
Wisteria FIFZIBR—45 I IN—

- BEISE
= SSHAMEER
= A—JVERRERTE Wisteria ¥=17)L®D Web HEY—EXZFIAIBI(CHI=> T,

= )R- rgE U FOZIBEEEFUTWVEREET.,
= b—J>FRR

I RE14> MISOFIAICONT

o BRAEBNIEIMEZEBRUOCNSZEERIT BEHDOZTAIZFOXRSWHETROER. [it. HiE. FEROEREZD
=51 AV ERERR BRICFALRL.

= TURZMFH . Z—){—TOVE1—SOFBHBHSNEFBERADHHFAL, MECERBSER,

W kg 4> FREIES

o ANYZa7)OMEHK (IR, JE—ULEEDZEV) Z. FAEUSMCHARFTEERALZN.

o HEIH—PIRREADER. TOMAEERAZRIMULIES, YE>5—FFBAEO Web BEY—EXDFAZES
[CRIET B ENTES, Few FABRCICHUTURBZIBERR,

LERIEBIEE

N




R—BIYA,TOR=_2T7ILEEE (2/2)

@ Wisteria f| BRI X +

& C @ wisteria-www.cc.u-tokyo.ac.jp/cgi-bin/hpcportal_gm.ja/index.cgi

Wisteria FIFZBR—5IL

- BaSHE . .
J] Wisteria/BDEC-01 FIRF5IE

= SSHABIRER

. RF1A> M == | mmeEs
= A—NEEEE Wisteria/BDEC-013 25 AFIFEF5|E Wl FAzE | 2021/05/28
- ){ZD—RZE
S BET—2F) \
a4 ZOBAERR | BT

= JURR FH

FUJITSU Software Technical Computing Suite

M rF1A> MR

RFIAS =3 BIEHE
FortransZsAE [ gAzs | @ 25 | 2021/5/13
Fortranf&fF5| & @ o | @ s | 2021/5/13
FortranfEfI 5| % BIMCOARRAY aAss | @ =3z | 2021/5/13
CEEERF3IE gz | @ =5 | 2021/5/13
C++S3EEMRFSIE @ g:s | @ =z | 2021/5/13




FGAITSV)DA A= ILIGZE
BAFIRHTEZSAITIVEEIX HE/—FISSBTEAELSIZ /work LLFD T+«
LK) (lwork/gtO0O/tVWXYZ) 124 2 AR—JLL TLT=&LY,

AN IIVIZTHBIGED R T LIZAV A= ILEHDSA4TF") ILZEH]IZ module load
LTLEEEWY, AT S LETEIZEEFNLE module load T2LEAHYET,
IA75)FAT5 A /—FTav(IILLTEBWEBA. I-FEL. O 1> /—R 34
A—HEHEELTRRIN TSSO, AVNLILO TS IL R R -RELGEERL
T7O9 S LDETIEEBLEINTWVET DT, TEELEILY,

PythonFIFAE THEARES 1—ILE PYPITAYRAR—ILE 3 (pip ATV RE[HS)
BEEIE. ERICHELRED 21— I)L%E module load LT, L\ ATLavEE5ZT
pip install T2HEABHYET , FHIXTERLEEFSHL TS, COHIC
Anaconda %> miniconda #{E5Z¢HTEET,

— https://www.cc.u-tokyo.ac.jp/public/VOL21/No4/11.201907python.pdf



https://www.cc.u-tokyo.ac.jp/public/VOL21/No4/11.201907python.pdf
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Zoom® #E{ig

ArHoa—K:
https://zoom.us/download#client 4meeting

D5AT O RZEERHIZA AR—ILLTLEESLY,

— 5@, FBNDZoom7hI BB EIIHYFEE A,

A RA—ILBHD AL, T xF/AN—2aVITEHLTZELY,
— 12/6 ;. 5.12.9

— N—23 5 THNCERTEE AL

ELVA:

https://utelecon.adm.u-tokyo.ac.jp/zoom/how_to_use



https://utelecon.github.io/zoom/how_to_use
https://utelecon.adm.u-tokyo.ac.jp/zoom/how_to_use

Slack ) Z £%

BEEILE(ZIE. Slackz{#ELVET,

STXvUTTIE, BRARICEFRIN-A—ILPRLRIZH LT, 2=
F v TAMDSlack T—IAR—ZANBFHLET,
BHOARFEERGHA—ILTRFLRZEERLI=WGE (L, THEIZS0Y,
Fro )UK,

— g6l GPUS=F+> 7 (&, utokyo-20221212
ZFRALET,
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*.? Wisteria
o' ¢ BDEC-01

Shared File
System

(SFS)
25.8 PB, 500 GB/s

Platform for Integration of (S+D+L)
Big Data & Extreme Computing

Simulation Nodes:

Odyssey
Fujitsu/Arm A64FX
25.9PF, 7.8 PB/s

Fast File
System

(FFS)
1PB, 1.0 TB/s

Data/Learning

Nodes: Aquarius
Intel Ice Lake + NVIDIA A100
7.20 PF, 578.2 TB/s

External -
Resources

*.* Wisteria +* Wisteria
K o ¢ BDEC-01 ~+"+ BOEC-01
Simulation Nodes Data/Learning
(Odyssey) Nodes

1&3 External

(Aquarius)

RRAANPIBEHREE T F—

INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO

H 5K °F

THE UNIVERSITY OF TOKYO

o

Oakbridge-CX (OBCX) (Fujitsu, Intel Xeon CLX)

e Resources

Wisteria/BDEC-01 (Fujitsu)

. 2019478 ~2023%6 Bk (F )
- 6.61 PF, #119 in 59" TOP500 (June 2022) ﬁ}hs-ﬂpen-BDEc
// llllllllllllllllllllllll

R

« 2al—av/—F# (Odyssey) : A64FX (#20)

oo T—5-2F /—F# (Aquarius) :Intel Icelake+NVIDIA A100) (#115)

s ¢ 33.1 PF, #20 in 59t TOP 500, 202158148 :E AR

' o T5HE-T—4%-2E (S+D+L) IR E D=0 DTVt T+ —L

o EFHY Iz T7 EAETh3-Open-BDEC |
(ﬂﬁﬁﬁﬁﬂ%@) 2019 E ~2023%F )

|

el

Reedbush Oakforest-PACS Oakbridge-CX




Wisteria/BDEC-01 BDEC:[Et & -T—42 %% (S+D+L) |
MEDTE=HDT YN TA— L

202155A14H-ERA R

- RRRFMHEIFvr /R

33.1 PF, 8.38 PB/sec., E+&@H#
— ~4.5 MVA (ZEFAHA), ~360m?2
Hierarchical, Hybrid, Heterogeneous (h3)

2D/ —F#
— Y2alb—33v/—FE#(S, SIM) :Odyssey
. BEXDR/OY

* Fujitsu PRIMEHPC FX1000 (A64FX), 25.9 PF
- 7,680/—F (368,640 17), 205, Tofu-D

— T—4-%28/—F& (D/L, DL) : Aquarius
o T—RENT, BWEE
* Intel Xeon Ice Lake + NVIDIA A100, 7.2 PF
— 45/—F(Ice Lake:90%&, A100:360%), IB-HDR
o —EBIFHNE)Y—R(RARL—, —/\—, L H—
FybT—o4th) ICE#ERES
— I7AIND AT LB (RE=E) +5&

(Big Data & Extreme Computing)

¢ ¢ \Wisteria P'atform for Integration of (S+D+L)
"‘ BDEC-01 Big Data & Extreme Computing

YEal—Yav/—F#
Odyssey
Fujitsu/Arm A64FX
25.9PF, 7.8PB/s
Shared File _ Fast File
System System
#£FI7AI F—A ST R BEIFAI
AT L Aquarius SRT L
(SFS) Intel Ice Lake + NVIDIA A100 (FFS)
25.8 PB, 500GB/s 7.20PF, 578.2TB/s 1PB, 1.0TB/s

800 Gbps

External Network
SNERYET—H

‘,‘ Wisteria
¢~ ¢ BDEG-01




20205 %% MAACPU, EMGPU

TE-H02KY
SHERF S - PRI
MR
BHEFE . ORT L
EHEE: 7TV LA
FEREZ Al

=]

FEXFIA
EYFE-EERRZE

u HEHE-EEY
F—aHE-F—aR1k

« HIBKFLF - FEEF
R




2022/4/27

2021FEE 2R EAFECPU, BGPU

Odyssey, Aquarius|&8H LI, RB-H, RB-LI%11A XK=

T £NDY
£noKY

HoBRFL -

LGTETTES

TZE-3D2KY
HhERFLF - FHEEE
MHEZ
IRILF—-YEZE
EHREE: ORT L
EHREFE: 7ILOUX L
BERELF Al

BE

EXEFIA
EYRIE-EAKHE
INAFATARTAUR
HERF-BEF
T—ARE-T—4R/1t

hEkElZ-FEHEE
D EFTIXOFP =
Wisteria/BDEC-01
~DIBITHIEERIZ
HEA TS



YouTubeF ¥ # LD 3e3 Wisteria

MREBFBA P, IS — BESORELGEZZEITENTT,

s [HERERKFIEHREABLE 22— |FroRIL

https://www.youtube.com/channel/UC2CHaGp1AO-vgRIV7wmUQ-w

— Wisteria/BDEC-01> R T LFEBA
https://www.youtube.com/watch?v=SXjYtatzo-4

— Wisteria/BDEC-01%|RiiBAL
https://www.youtube.com/watch?v=1bbZV06-UQqg

— Wisteria/BDEC-01 & h3-Open-BDEC#Ei&:& (A A&:E)
https://www.youtube.com/watch?v=CsJ 9aGNXCqg

— Wisteria/BDEC-01 & h3-Open-BDEC#E 4 i&;&E (H:E
https://www.youtube.com/watch?v=|X51NF2LniE



https://www.youtube.com/channel/UC2CHaGp1AO-vqRlV7wmU0-w
https://www.youtube.com/watch?v=SXjYtatzo-4
https://www.youtube.com/watch?v=1bbZVO6-UQg
https://www.youtube.com/watch?v=CsJ_9aGNXCg
https://www.youtube.com/watch?v=jX51NF2LniE

