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Section 1 — Introduction

Due to the ongoing popularity of Windows based operating systems, and the increasing popularity
of various version of Linux operating systems, some users might find it useful to have a system
that is able to boot two different operating systems as opposed to just one. The purpose of this
whitepaper is to explain how to set up a ThinkStation or ThinkPad system with a dual operating
system boot configuration.

Prerequisites:

e Windows installation media
e Linux installation media



Section 2 — Shrink Windows Partition

Assuming the user already has Windows installed on the system, please refer the following
instructions on installation of Linux alongside Windows operating system.

Step 1: Right click on the start icon and select “Disk Management”.

Apps and Features
Power Options

Event Viewer

System

Device Manager
Network Connections

Disk Management

Computer Management

Windows PowerShell

Windows PowerShell (Admin)

Task Manager
Settings

File Explorer
Search

Run

Shut down or sign out

Step 2: The Disk Management utility enables the user to view and manage the disk drives.

# Disk Management = X
File Action View Help
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Volume [ Layout [ Type File System | Status | Capacity. | Free Sp.. | % Free
- Simple Basic Healthy (E.. 260 MB 260 MB 100 % L}
= Windows (C:) Simple Basic NTFS Healthy (B.. 176861 GB 173059.. 98 %
= WinRE_DRY simple Basic NTFS Healthy (. 1000 MB 483IME  48%
)

= Disk 0 ,

Basic | Windows (C:) WinRE DRV

1769.84 GB 260 MB 176861 GB NTFS 1000 MB NTFS
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H el Type here to search




Step 3: Shrink volume C in order to make space for Linux. Right click on volume C and select
“Shrink Volume”.

% Disk Management - a x
File Action View Help

L Al #= Vs l6E

Volume Layout Type File System | Status | capacity [ Free Sp.. | %Free

= (Disk 0 partition 1) Simple Basic Healthy (E.. 260 MB 260MB 100 %

= Windows (C:) Simple Basic NTFS Healthy (B.. 1768.61 GB 1730.56.. 98 %

= WinRE_DRV Simple Basic NTES Healthy (. 1000 MB 483MB 48%

== piko S —— ’_
Basic Windows (C:) { | WinRE_ DRV
176984 GB 260 MB | 1768.61 GB NTFS ¢ | 1000 MB NTFS
Online Healthy (EFI System Partition) | Healthy (Boot, Page File, Crash Dump, Primary Partition) Open t Healthy (OEM Partition)
Explore

Mark Partition as Active

Change Drive Letter and Paths.. |

Format.

Dy

Volume.

Properties

M Unallocated Ml Primary partition

H A Type here to search
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Step 4: Enter the amount of space you would like to free for the second operating system in MB
and hit “Shrink”.

File Action View Help
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Volume [tayout | Type | File System | Status | capacity | Free Sp.. | % Free

= (Disk 0 partition 1) Simple Basic Healthy (E.. 260 M8 260MB 100 %

== Windows (C:) Simple Basic NTFS Healthy (B.. 1768.61 GB 1730.56.. 98%

= WinRE_DRV Simple Basic NTFS Healthy (. 1000 MB 483MB  48%
Shrink C: X
Total size before shrink in MB: 1811057
Size of available shrink space in MB: 1772038 |
Enter the amount of space to shrink in MB: 836000

Total size after shrink in MB:

@ You cannot shrink a volume beyond the point where any unmovable files are located.

= Disk 0 e e B
Basic operation when it has completed. | | WinRE DRV
1769.84 GB 260 MB 176861 Gl 1 [1000 MB NTFS
Online Healthy (EFI System Partition) | Healthy (B | | Healthy (OEM Partition)
1 See "Shrink a basic volume" in Disk Management help for more information 1
by | J

Shrink Cancel

—

M Unallocated Ml Primary partition

H A Type here to search




Step 5: Verify the newly created unallocated space once the shrinking is complete.

& Disk Management
File Action View Help

e« m HBHm = 5

Volume | Layout Type File System | Status Capacity Free Sp... | % Free
= (Disk 0 partition 1)  Simple Basic Healthy (E.. 260 M8 260MB 100%
== Windows (C) Simple Basic NTFS Healthy ( 903.38 GB 86534 GB 96 %
= WinRE_DRV Simple Basic NTFS Healthy (. 1000 MB 483MB  48%

= Disk 0 1 ——
Basic Windows (C:) WinRE_DRV

1769.84 GB 260 MB 903.38 GB NTFS 1000 MB NTFS

Online Healthy (EFI System Partitio || Healthy (Boot, Page File, Crash Dump, Primary Partition) Healthy (OEM Partition)

B Unallocated Bl Primary partition

5:07 PM

H R Type here to search 1/2/202

Step 6: Reboot the system.

To interrupt normal startup. press Enter




Section 3 — Linux Distro Installation

Step 7: Insert Linux boot key into the system and press F12. Select the Linux bootable media from
the boot menu.

App Menu

Red Hat Enterprise Linux

ubuntu

Windows Boot Manager

NUMeO : SAMSUNG M2ULBS512HBJQ-000L7?

ISB HDI DA ¥ ash Drive
PXE BOOT
LENOUD CLOUD: Intel(R) Gigabit 0.0.19-ITPu4

[T1]1 Move [+-]1 -Collapse/Expand [Enterl -Select [ESCIl-Exit
[Tabl Switch Menu

Step 8: Select “Install CentOS 7” and press enter.

Install Cent0S 7
Test this media & install Cent0S 7
Troubleshooting —->

Use the a4 and ¥ keys to change the selection.

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




Step 9: Select the appropriate language and press “Continue”.

%

CentOS

Step 10: Adjust the “Date & Time”,

each one.

WELCOME TO CENTOS 7.

What language would you like to use during the installation process?

CENTOS 7 INSTALLATION
s Helpl

English En English (United States)

Afrikaans
AmIGH A
sl A
Tt
Asturianu
Benapyckan

Bunrapcki

gl engal

Bosansk Bosnlan

Catala

Ceitina

Cymraeq W
Dansk
Deutsch
EAAnuiké
Espafial
Eesti
Euskara
w1
Suomi £
Francais Fr

Galego 5al

i) Gujarats

et

INSTALLATION SUMMARY

English (United Kingdom)
English (India)

English (Australia)

English (Canada)

English (Denmark)

English (Ireland)

English (New Zealand)
English (Nigeria)

English (Hong Kong SAR China)
English (Philippines)
English (Singapore)

English (South Africa)
English (Zambiz)

English (Zimbabwe)

English (Botswana)

English (Antigua & Barbuda)

LOCALIZATION

DATE & TIME

Americas/New York timezone
E LANGUAGE SUPPORT

English (United States)

KEYBOARD
English (US)

SOFTWARE

SYSTEM

INSTALLATION DESTINATION
Bl  No disks selected
NETWORK & HOST NAME

(— Not connected

“d

KDUMP
Kdump is enabled

o [l

“Keyboard” and “Language Support” accordingly by selecting

CENTOS 7 INSTALLATION
Bus Helpl




Step 11: Select “Software Selection” and choose the type of software to install.

INSTALLATION SUMMARY CENTOS 7 INSTALLATION
& Helpt
CentOS LOCALIZATION
DATE & TIME KEYBOARD
Americas/New York timezone English (US)
E LANGUAGE SUPPORT
English (United States)
SOFTWARE
INSTALLATION
INSTALLATION DESTINATION KDUMP
No disks selected Kdump is enabled
NETWORK & HOST NAME SECURITY POLICY
Not connected No profile selected

Step 12: In this example, “Development and Creative Workstation” was selected for the “Base
Environment” and all “Add-Ons” were selected. Once done selecting, click “Done” in the top left
corner.

SOFTWARE SELECTION
Dore

Base Envircnment Add-Cns for Selected Environment

[P o oge serves

Minimal Install

Basic functionalty. ¥ Graphics Creation Tools

Software for creation and manipulation of stil images.
|+ Hardware Monitoring Utilities
A set of tools to monitor server hardware
 Identity Management Server
Centralzed management of Usars, servers and authentication policies.
 Infiniband Support
Software designed for supporting dustering and grid connectivity using ROMA-based infiiBiznd and VAR fabrics.
¥ KDE
The KDE Plasma Workspsces, a highly-confiqurable graphical user interface whi
poswerful KDE applcations
(¥ Large Systems Perfarmance

my o
Installation for performing computation and processing.
Infrastructure Server

Server for operating network Infastructure services
File and Print Server

File, print, and storage server for erterprises

Basic Web Server

Server for serving static and dynamic internet content.
Vietualization Host

Minimal virtualiztion hast.

includes a panel, desktop., system icons and desktop widgets, and man

Serverwith GUI
Perfarmance support tools for large systems
Server for opersting network infrastructure services, with s GUL ppor o o
| Legacy X Window System Compatibility
GNOME Deskiop Compatibilty programs for migration from or working with legacy X Window System envronments.
GNOME is a highvy intuitive and uses friendly desktop emironment 9 Lovd Batars
KDE Plasma Workspacas Load bsiancing support for network trafic.

The KDE Plasma Workspaces,  highly-configurable graphical user interface which Includes 2 panel, desktap, system Icons and desktop widgets, and many
powerful KDE applications.

Devels ‘and Creative Workstation
‘Workstation for software, hardware. graphics, or

¥ Malnframe Access
Tools for accessing mainframe computing resources.
|/ MariaDB Database Server
The MarialJB SQL catabase server, and associated packages.
¥ Netwaork File System Client
Enables the system 10 attach to network storage.
 Offics Surte and Product it
A full-purpose office suite, and other praductiity tools
¥/ PHP Support
PHP web application framewor
¥ Perl for Web
Basic Perl web application support.
~ Platform Develo
Recommended development headars and libraries for developing applications ta run on CentS Linu,
 PostgreSQL Database Server
The PostgreSQL SGL database server, and associated packages.
¥ Pythan
Baske Pythan web applcation support
(¥4 Technical Writing
Tools for wniting technical docementation.
 Virtualization Hypervisor
Smaest possibla virtuaization host nstallation
¥ Web Servlet Engine
Allows the system ts hast Java servlets
¥ Security Tools
Securlty tools for Integrity and tnust verfication
 Smart Card Support
Support for using smart card authenti




Step 13: Select “Installation Destination”.

INSTALLATION SUMMARY CENTOS 7 INSTALLATION

,& o el

CentOS LOCALIZATION
DATE & TIME KEYBOARD
Americas/New York timezone English (US)
E LANGUAGE SUPPORT
English (United States)

SOFTWARE

INSTALLATION SOURCE SOFTWARE SELECTION

Local media Development and Creative Workstation
SYSTEM

KDUMP
Kdump is enabled

SECURITY POLICY
No profile selected

INSTALLATION DESTINATION
No disks selected -

NETWORK & H
Not connected

Quit

Step 14: Select the device on where to install the operating system and select “| will configure
partitioning” under other storage options. Click “Done” once done.

INSTALLATION DESTINATION

Dane

Device Selection
Select the device(s) you'd like to install to. They will be left untouched until you click on the main menu's "Begin Installation” button.
Local Standard Disks

1769.86 GIB 14.45 GiB
BIOS RAID set (mirrar) USB 3.0 USB Flash Drive
Volume0_0 / 865.24 GIB free sdc / 1007 KiB free

Disks left unselected here will ot be touched

Specialized & Network Disks

Add adisk...
Disks [eft unselected here will not be touched.

Other Storage Options
Partitioning

Automatically configure partitioning wi waning

lonal sp
Encryption
Encrypt my data

Full disk summary and boot loader.. 1 disk selected; 1769.86 Gif capacity; 865.24 GIB free Refresh..



Step 15: Under manual partitioning section select “Click here to create them automatically”.

MANUAL PARTITIONING

~ New CentOS 7 Installation Volume0_0p1
il CentOS 7 installation yet. You can:
Mount Point: Device(s):
LM -
* Unknown
BIOS RAID set (mirror) (Volume0_0)
v Reformat
Label
SYSTEM
{

Note: The settings you make on this screen will ot
+ - ¢ be applied until you click on the main men's ‘Begn
Installatiorf button.

1 storage device selected

Step 16: You can view the automatically created disk partitions inside the new operating system.
Click “Done” once done viewing.

L PARTITIONING

~ New CentOS 7 Installation Volume0_0p1
Thoris so6sacis  MountPoint Device(s):
cemas-home Tootlefl
/boot 1024 MiB
Vokme0_0p5
Iboot/efi 260 MiB
Volumed_0p1
! 50 GiB
centos-oot
swap 7872 MiB
centos-swap. BIOS RAID set (mirror) (Volumed_0)
~ Unknown
Unknown 16 MiB
Volumed_0p2
ntfs 903.38 GiB
Volumed_0p3
ntfs 1000 MiB
Vohme0_0p4
~ | CReformat
Label:
SYSTEM
[
Note: The settings you make on this screen wil not
T be applied untilyou cick on the main menu's Begin
nstalltion button.
1769.86 GIB
Reset All

1 storage device selected
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Step 17: Verify the summary of changes and select “Accept Changes”.

SUMMARY OF CHANGES
Your customizations wil result in the following changes taking effect after you return to the main menu and begin Installation:

Actic Device Name Mount point
Create Device _partition Volume0_0pS
Create Format xfs Volume0_0p5  fboot
Create Device _parttion Volume0_0p6
Create Format physical volume (LVM) Volume_0p5
Create Device mug centos
iy centos-swap

* swap centos-swap

0 v centos-home

¢ xfs centos-home  /hame
Create Device iy centos-root
Create Format xfs centos-root  /

Cancel & Return to Custom Partitioning PR

Step 18: Select “Begin Installation” in the bottom right.

CENTOS 7 INSTALLATION
Bus bl

INSTALLATION SUMMARY

LOCALIZATION
DATE & TIME KEYBOARD
Americas/New York timezone English (US)
E LANGUAGE SUPPORT
English (United States)

SOFTWARE
INSTALLATION SOURCE SOFTWARE SELECTION
Local media Development and Creative Workstation
SYSTEM
INSTALLATION DESTINATION KDUMP
Custom partitoning selected Kdump is enbled
9 NETWORK & HOST NAME SECURITY POLICY
6 Not connected No profile selected

11



Step 19: Select “Root Password”.

CONFIGURATION CENTOS 7 INSTALLATION

& B Helpt

CentOS USER SETTINGS

q ROOT PASSWORD @  ustrcreamion

Root password g ot et W o vservilbe created

€ Setting up the Installation erwironment

Cent0S Core SIG

he CentOS Linux Distribution.

fallnterestGraup

for adm: stem. Enter a password for the root use:
Roat Password,

—_— Waak

Confurn: | eseend
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Step 21: Select “User Creation” and fill in the appropriate details. Select “Done” from the top left
corner once done.

CREATE USER

Done
b3

Fullname | lenovo

Username |
i o i (o e e U £ it e e
A Make this user administrator

¥ Require a passward to use this account

et [
Step 22: Once the installation completes, select “Reboot”.
CONFIGURATION CENTOS 7 INSTALLATION

s Helpl
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Step 23: Log in by using the login credentials created above.

Step 24: Linux Desktop screen.

st Applications  Places Fil3n « O
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Section 4 — Switching Between Operating Systems

Users can switch operating systems to boot from the boot menu.

Step 25: Boot into the boot menu by pressing the function F12 key at the “Lenovo” splash screen
and select the appropriate operating system.

Startup Device Menu

SATA 1: Intel YolumeO
L_[UEFI: centO0S
L |UEFI: Windows Boot Manager
L-|UEFI: centOS
Network 1:
L |egacy: IBA CL Slot OOFE w0110

L UEFI: PXE IPV4 Intel(R) Et‘ger“net Connection (H) I219-LM

L UEFI: PXE IPV6 Intel(R) Ethernet Connection (H) I2139-LM
Network 2:

L Legacy: IBA GE Slot 0400 v1555

L UEFI: PXE IPv4 Intel(R) I210 Gigabit Network Connection

L UEE I PREIENME Inte IIRNITT210lG Network Connection
Enter Setup

and 4 to
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Section 5 — Revision History

Version

Date

Author

Changes/Updates

1.0

01/15/2020

Sayali Pawar

Initial launch release
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