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 Download and install virtualbox

* Download virtual machine

* Unzip virtual machine

* Open virtual machine

* Login / password

* Run a Geant4 example

e Shutdown

e Configure virtual machine (CPU, memory, GPU)
* Enable hardware virtualization (VT-x/AMD-v)



0. Download and install virtualbox

URL: https://www.virtualbox.org/wiki/Downloads

O#ﬁ uiDownloads—Oracle VMV x| = — O X
< C 8 &

virtualbox.org

search...
Login  Preferences

VirtualBox

Download VirtualBox

Here, you will find links to VirtualBox binaries and its source code.

About
Screenshots VirtualBox binaries

Downloads

By downloading, you agree to the terms and conditions of the respective license,

Documentation = o .
» VirtualBox 5.1.22 platform packages§The binaries are released under the terms of the GPL version 2.

End-user docs . :;:g.féngo&sstlgosts CLICK HERE TO DOWN LOAD IT,

Technical docs e Linux distributions

Contribute e = Solaris hosts THEN INSTALL IT-

Community » VirtualBox 5.1.22 Oracle VM VirtualBox Extension Pack =+ All supported platforms

Support for USBE 2.0 and USB 3.0 devices, VirtualBox RDP, disk encryption, NVMe and PXE boot for Intel cards. See this chapter from
the User Manual for an introduction to this Extension Pack.

The Extension Pack binaries are released under the VirtualBox Personal Use and Evaluation License (PUEL).

Please install the extension pack with the same version as your installed version of VirtualBox:

If you are using VirtualBox 5.0.40, please download the extension pack = here.

+ VirtualBox 5.1.22 Software Developer Kit (SDK) = All platforms
See the changelog for what has changed.

You might want to compare the SHA256 checksums or the MD5 checksums to verify the integrity of downloaded packages. The SHA256
checksums should be favored as the MD5 algorithm must be treated as insecure!

MNote: After upgrading VirtualBox it is recommended to upgrade the guest additions as well.

User Manual




1. Download virtual machine

URL: http://indico.ihep.ac.cn/event/6764/

O =% @JUNO GEANT4 School [ X | + = 0 %
< C 88 @ ihep.ac.cn o n

export || More w 4 Asia/Shanghai T.LIN +

JUNO GEANT4 School

15-19 May 2017
IHEP

Asia/Shanghai timezone

SIS A four days hands-on Geant4 beginner course organized by Istituto Nazionale di Fisica Nucleare will be
Scientific Programme held in Beijing (China) from May 15th to 18th, 2017.
Timetable Geant4 is a software toolkit, written in C ++, for simulating tracking of particles in the matter with the
Monte Carlo approach. The software is developed and maintained by an international collaboration of
Contribution List scientists belonging to different institutions. Geant4 can be used for applications in high energy physics,
N astrophysics, medical physics, particle astrophysics and nuclear physics.
Author List

The topics of the JUNO Geant4 School will cover general aspects of high energy/nuclear physics and the
specific aspects related to the JUNO physics. Lectures will cover all aspects of the toolkit from basic
Registration installation through advanced topics and will be interspersed with examples that build progressively
more complex application, extensible to a real-life case.

My Conference

i. Registration Form

The school is aimed at PhD students, Post-Docs and young researchers working at universities or

[PELHEPEE (U5 research institutes.

Starts 15 May 2017 08:00 IHEP
Ends 19 May 2017 18:00

Virtual machine (backup

Virtual machine ) | CLICK HERE

7~ P hd

1Tl MvOOene.tcrv ooolicem! | 1



2. Unzip the virtual machine

E INFN-Geant4-VM-2017 zip 2017/04/14 20:24 EHE(zipped)®if.. 8,164,892 KB

After unzip the file, you will get three files.

b

EFR FEdrHEA -] For

ﬁ INFM-Geantd-VM-2017.vdi 2017/05/09 14:24  Virtual Disk Ima... 21,199 87...
D INFN-Geantd-VM-2017 vbox-prev 2017/05/09 1410 VBOX-PREV 3% 8 KB
W INFN-Geantd-VM-2017 vbox 2017/05/09 14:24  VirtualBox Mach... 7 KB

For windows user, because we already installed virtual box, so .vbox extension is
associated with virtual box automatically.



3. Open the virtual machine

Double click this file:

W INFN-Geantd-VIV-2017 vbox 2017/05/13 16:27  VirtualBox Mach... 7 KB

The machine will start.

rq CentOS INFN Geantd (2017) [IETEEST] - Oracle VM VirtualBox — O >
BE =& WE HE aE BE

ra

Cent03 Linux (3.190.0-327.e17.xB6_64) ? (Core)d

CentD3 Linux (@-rescue-cal9218e18cZ4b4baa4dcelIb944f1e3d) 7 (Core)

Use the T and ! keys to change the selection.

Press e’ to edit the selected item, or "c’ for a command prompt.

@ @ﬁ E]E @Right Ctrl

4 TIe e T THIH 005 KO



"F"; CentOS INFN Geantd (2017) [IETEiEfT] - Oracle VM VirtualBox

BE &F WE BE E2E EH
Sat 10:35




4. Password: user

INFM Geantd M) [LE: - Oracle VM VirtualBox
BE &8 W=
Sat 10:36

Password:

Cancel

@ CentOS

| ) @ {0} &) (3] Right Ctrl



5. Desktop

Cent0S INFN Geantd (2017) [IETEiE1(T] - Oracle VM VirtualBox
BE &=F WE RE =E Ef
% Activities Sat 10:39

JUNG GEANTA
Eersraudesfon SchpolNIS=MEyE,
Hpplication 200V
develaperns

JErminal

BOS2B@0eR




5. Run a Geant4 Example (1

CentOS INFN Geantd (2017) [IEIGE{T] - Oracle VM VirtualBox

BE =3 NE 2ME =\ B

i -
JUNG, GEANTS

HaTE

HEETsiauidear:

applEEhion

devElapeTs

DOUBLE
CLICK HERE S
to open a
terminal

BOSPS I M@0 ® ) seecenl




5. Run a Geant4 Example (2

Commands in terminal:
~ % mkdir first-test
~ % cd first-test/

~/[first-test % cmake /usr/local/geant4/geant4.10.03.p01/examples/basic/B1/

9; CentOS INFN Geantd (2017) [IETEiET] - Oracle VM VirtualBox — | e
rEE =E OWE g EE 25
# Activities £ Terminal ~ Sat11:20
k- user@localhost: ~/first-test x /
advanced/ GNUmakefile README . HowToRun
basic/ History .README . HowToRunMT
CMakeLists.txt novice README . HowToRunMT
.doxygen/ README .README . HowToRunMT . txt
extended/ .README . HowToRun .README .HowToRun.txt
cmake /usr/local/geant4/geant4.10.03.p0l/examples/basic/
B1/ B4/ GNUmakefile .README . txt
B2/ B5/ History
B3/ CMakelLists.txt README

cmake /usr/local/geant4/geant4.10.03.p0l/examples/basic/Bl/
The C compiler identification is GNU 4.8.5
The CXX compiler identification is GNU 4.8.5

Check for
Check for
Detecting
Detecting
Detecting
Detecting

-- Check for working C compiler: /usr/bin/cc

-- Check for working C compiler: /usr/bin/cc -- works
-- Detecting C compiler ABI info

-- Detecting C compiler ABI info - done

-- Detecting C compile features

-- Detecting C compile features - done

working CXX compiler: /usr/bin/c++

working CXX compiler: /usr/bin/c++ -- works
CXX compiler ABI info

CXX compiler ABI info - done

CXX compile features

CXX compile features - done

Configuring done
Generating done
Build files have been written

to: /home/user/first-test

@ﬁ EE{@@ERig}\tCtrl




5. Run a Geant4 Example (3

Commands

in terminal:

~[first-test % make

%; Cent05 INFN Geantd (2017) [[ETEE{T] - Oracle VM VirtualBox — ] *

'q
TEE = A RE RE EN

# Activities = Terminal ~ Sat 11:21

user@localhost:~/first-test X

-- Detecting C compiler ABI info

-- Detecting C compiler ABI info - done

-- Detecting C compile features

-- Detecting C compile features - done

-- Check for working CXX compiler: /usr/bin/c++

-- Check for working CXX compiler: /usr/bin/c++ -- works

-- Detecting CXX compiler ABI info

-- Detecting CXX compiler ABI info - done

-- Detecting CXX compile features

-- Detecting CXX compile features - done

-- Configuring done

-- Generating done

-- Build files have been written to: /home/user/first-test

~/first-test % make

Scanning dependencies of target exampleBl

[ 12%] Building CXX object CMakeFiles/exampleBl.dir/exampleBl.cc.o

[ 25%] Building CXX object CMakeFiles/exampleBl.dir/src/BlRunAction.cc.o

[ 37%] Building CXX object CMakeFiles/exampleBl.dir/src/BlSteppingAction.cc.o

[ 50%] Building CXX object CMakeFiles/exampleBl.dir/src/BlDetectorConstruction.
cc.o

[ 62%] Building CXX object CMakeFiles/exampleBl.dir/src/BlPrimaryGeneratorActio
n.cc.o

[ 75%] Building CXX object CMakeFiles/exampleBl.dir/src/BlEventAction.cc.o

[ 87%] Building CXX object CMakeFiles/exampleBl.dir/src/BlActionlInitialization.
cc.o

[100%]

[100%] Built target exampleBl

~/first-test % |}

-.-@Q_EIE@}@@RightCtrl




5. Run a Geant4 Example (4)

Commands in terminal:
~/first-test % ./exampleB1

r*; CentOS INFN Geantd (2017) [IETEiEfT] - Oracle VM VirtualBox — O X
g
1EBE =2 WE »E =g EH

Make sure % Activities | [§exampleB1 ~ Sat 11:22

. . . exampleB1 x
visualization _ ’
, BB +o02af@oe@eo@o
is OK for you.

Scene tree, Help, History ® | Useful tips ) | viewer-0 (OpenGLStoredat) B

acanniiss, Melp | Liakony Sat May 13 11:22:34 2017

Search:

Command

control

units

process

analysis

qui
particle
geometry
tracking
event

cuts a 4
run

random
material

physics_lists exam p Le B l

aun

B = & [ & 3 G (3] might ctrl




6. shutdown (1

E CentDS INFN Geantd (2017) [IETE=ST] - Oracle VM VirtualBox
BE =3 WME #E @' &6
# Activities

LEEns quide o
applicaton
develapers

NEnminal

Sat 10:42

LIS R A e
SehoolNISEMEyEIC)
2017)
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6. shutdown (2

Sat 10:44

& ;

LT R T
)izl e fjal = el g = epjeef GRS ]

application ZI0E
devEapErs

O PClIEthernet

#| Battery

AErmImal

=) mp g ) = @ {0 G (#) Richt Cexl



6. shutdown (3)

Power Off

The system will power off automatically in 60 seconds.

J

B O =M Rkt ol g




/. Configure virtual machine (1)

User could configure CPU core numbers, Memory usage and so on.

N7

Oracle 1I.I;I".I'I
VirtualBox

Run “Oracle VM
VirtualBox” first.

You can configure
it only when it’s
shutdown.

¥ Oracle VM VirtualBox BT258
BEB #=HM EBEIH

&

s BEG) B S

B2 CentDS INFF Geantd (2017)

[e. ©Exd

= %=m

EFR Cent0S INFH Geantd
(2017}
BEFRE: Red Hat (d-bit)

[ =%

FfFA: 2045 ME

BEllRE:  ROE. IR §ER

FELEDOE: VT M-y, §RETL
PAE/HE, MM 2Bk

T e

BiEH 125 ME
IR miRSE: 2EH
iR (e =
i

{EHE8: IIE

E_IETHELEE: YR mEEA
{lEs: SATA

SATA im0 0:
b =
FHEHUEEN: Windows DirectSound
RS A ICH ACST

RCT 7]

E A | (@ Ein[Esmies] s

= &% ~

Cent0S INFN Geant4

(2017)

INFH-Geantd-VM-2017. vdi (T, 21.00 GB)




/. Configure virtual machine (2)

CLICK HERE

W Oracle VM VirtualBox S258
BEP = EEIH)

| el
Ay Bahin

mEW) EFE)

@B centos O] snts (2017)
. ©ExH

TEEATEEA R e

= =W
EFR:

BIERS:
[ #&
MTFA]

EEAIEE -
P

Cent0S INFH Geantd
{2017)
Eed Hat (f4-hit)

2045 MB
IR, ALME. FEER

VT /WMDY, ERETL
FAE/WE, EVM 3 gRfiifk

E %

BiEA
IR mARE .
i

126 ME

B2
EEH

Tk
feiilzs: IIE

FEIIETHEEEEIE:
o2 SATA

(iRl =1Ek

SATA IR0 0
o =5
EHEZHELEED: Yindows DirectSound
Fimaky | L ICH ACST
R -]

INFH—Geantd—WM-2017. vdi (L8,

- a X

CABRMD) (@) B[R] )

= ~

Cent0S INFN Geant4

(2017)

21.00 GE)




/. Configure virtual machine (3)

3 (W =n
] ==
= ==
B ==

o €3 CentDS INFN Geantd (2017) - B8

]

HEAIT): | Lirmx

? ot
ExB) SHn  HAQ WS
EHR(H): [Cent0S INFN Geantd (2017) |
m'_‘
iy +
[

B () Red Hat (64-bit)




/. Change Memory Size

o ) CentOS INFN Geantd (2017) - i85 ? X

=i 25
5 | MBS L)
EE YN I
e 4 ME 16354 ME
s E —
- . K
Il
I sRR® . | 2 = T
. B
) R O =P FgE
@ &0 mEERC): FIIXZ -
ﬁ UsSBiZE s () [pae iR -
B swes R & SE Lo ArIC
[ B/ EFI (OHaEtg i Rs)
[ mAesmE T AT S TR AR (e
Cancel




/. Change CPU core numbers

For multiple threads application, it’s better to set number >= 2.

o ) CentOS INFN Geantd (2017) - i85 ? X
2%
I st |_EEe | wmEo
|ﬁ@§§fi§(£}: 0 —
1 CFU g CFU
EATURE (E): ]
1% 100%

YEH: ] BA PAE/M

Cancel




/. Change GPU memory size

o ) CentOS INFN Geantd (2017) - i85 ? X

[ =m 85
= FESEE  REO)

[ T ] | S - VWizm -
W 0_ME 125 ME
wmzazw: | e
== 1 ]
P = i
100% 200%
@ =0 wiEE: ] P o)
& ussam [ meninsfhmis (2)
= [ For graphics compatibility, don’t enable 3D acceleration.
O memmE
Cancel




8. Enable Hardware Virtualization

{23 CentOS INFN Geantd (2017) - 128

E = ER 2

=5 R MBERE | EEmE

BR YT /m-v
BRTFESTIG

D% %Y E @ E
)
i

]

W

i
i

Cancel

B Can’t start VM

V¥ RS - R ? P

POy TELMERIAAT Cent0S INFF Geantd
ReY (017) $TH—5i1LE-
7 BRI

VI—x iz dizabled in the BIOS for all CFU modes
(VERE_VIG{_MSE_ALL VMG _DISABLED).

IEEl £ E FATL (0x80004005)

A ConsoleWrap

=2 IConsole {572dafd5—4amb—1727-
beerE585105k9eed]

HEE Bl

B Option is not available

23 CentOS INFN Geantd (2017) - 128

[ = £
=5 o0 pesd  wenEL

If you got errors such as “VT-x/AMD-V hardware acceleration is not available” or this
option is not available, you need to enable virtualization in your BIOS. (see next slide)



8. Enable Virtualization in BIOS

Reboot your computer, press F12 or DEL (according to your machine) to enter BIOS.
Try to find options like “Intel Virtualization Technology” or “VT-x”, enable it!

An example: Find virtualization option

Intel Virtuallzation Technology




8. Enable virtualization




8. Save changes in BIOS




