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MAINTENANCE CORE PROBLEM:

How can we efficiently use a single physical server to run multiple operating
applications, while reducing cost and improving resource utilization?
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2. Empathize (Understanding User Needs)

(a ) 4 ) 4 )
sa» Users: Identifying Q, Their Needs: What They Seek 7~ Pain PcI:inltls:
Our Target ' Overcoming Challenges
9 1. Run multiple 0S 9 9
T L E3  onone system &S  Buying multiple
administrators é 2 Reduce =€) machines
infrastructure cost >
= : —= < Managing
=|==/= Companies/ ||| == 3.Easydeployment “\SYNTHESIS NG
e ? =| data centers =271  and scaling O ?l_,%;@ ::g:t(\’;vlz;?ty
i} 4. Secure and isolated
> | 8]  environments Sowntime
Developers - 5. Remote access 7 issues
via internet
\_ 7 A >,

21700 Deeply understand these challenges to craft effective solutions.
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3. Define

(Defining the Virtua

| Solution)

) D N
7 Core Idea: 7 Defined Solution: 7 Impact & Benefits:
The Essential Need The Virtualization Blueprint The Solution’s Value
We need a system (vm1 | (B = | |Jse OPTIMIZED
that allows multiple L 3 " N virtualization INFRASTRUCTURE
virtual environments (vm2 | (B8 & = 4 create COST (Fewer
to run on a single : J | i ":%I‘.’.“j multiple virtual physical machines).
physical server - 2\ [ym3 | | & machines MANAGED HARD-
efficiently and <® Bl (T COMPLEXITY
independently. ™\ ® 1 & HYPERVISOR (@)| Managed bya (Software-defined
1 o S hypervisor. infrastructure).
Vo e | SINGLE =@ MNmMizZED
°o[_§z= : @ Em=| PHYSICAL v DOWNTIME
=l als o © | SERVER @ ’ (Easy backup and
0 Y migration).
- J o

[IE13A Clearly specify the problem-solution fit to guide the subsequent design phases.
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$ s
Multiple OS
[ Hypervisor J
l
VM1 VM 2 VM 3
m =\ =\
TN

Virtual Machines

VMware ESXi Oracle VirtualBox
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5. Prototype (Bmldmg and Testmg the Solution)

Create multiple
L hd | Mo Virtual Machines.

4. 1 Install different OS:
i Install Guest

§ & Operatic\?s stems
-3 (Linux,

indows). o

\
Cf BUILD PROTOTYPE 7~ PROTOTYPE IN ACTION: C? Output & Validation:
Implementation Steps The Virtual Setup Key Deliverables
1. (o= Install Hypervisor T &= (@8 MULTIPLE
5’0 software on the CHIEER %‘ﬂ:ﬁ;g‘fsﬂgted =St SYSTEMS RUNNING
@ physical server. VMZ.] ' B ) systems on o ;} on a single physical
2.m===m  Define VM Specifications iy |5 v'i“ o) = shared “ELa.s2  machine.
=—| Assign: CPU, RAM, VM1 | | EAd
Itiple VMs: [ o HYPERVlSOR @j—'@ &=z (Confirm resource
3. Create mu . :

TESTING O

SINGLE RESULTS Q PERFORMANCE
PHYSICAL m=|| e = BENCHMARKS
SERVER 3 (Measure efficiency
L %7 and response times).
J

PROTOTYPE

allocation works).

0N Build a working model to validate and refine the technical blueprint.
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6. Test

rurionss
WWW.snsgroups.com

v Check: %’ Improvements:

5| Performance Adjust RAM/CPU

Ellm of each VM l Allocation
Resource Optimize
h® $ Allocation Efficiency - Hypervisor Performance
‘ 1 - Fix
v System Stabilit =
O I y ﬁ Compatibility Issues
N '

Testing VMs
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Cloud Computing Independent
—— Operation

Using computing resources Software that creates and

over the intemnet manages VMs Each VM functions as a

separate Server

Server Virtualization

Virtual Machines
(VMs)

Independent virtual servers
sharing physical hardware
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What is Virtualization?

Mac OS

a[ Hypervisor H windows
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windows app
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Local Machine
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What is Virtualization?

Understanding Virtualization

Virtual CPU Virtual Storage
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Creates a virtual processing Manages virtual machines
umiit and hardware

Virtualization

Cost-Effective
Solution

Virtual RAM

Allocates virtual memory
IESOUICES

Reduces the need for
physical hardware
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SERVER VIRTUALIZATION

How It Works
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Physical data center

Server1 Server 2 Server 3
CPL - RAM CPU - ReAbA CPU - RAM
Storage - MIC Storage - HIC Storage - NIC
Hypervisor

Pocls & allocates all physical resources

VM — Customer A WM — Customer B VMM — Customer C

8vwCPU - 32GE RAM A yCPU-16GE RAM 16 wCPU - 64G8B RAM
SO0GE - Ubunitu 20058 - Windows 1T8B - CentS
1Gbps MIC S00Mbps MIC 10GEDps MIC
Intermet

Resources delivered on demand owver the network

Customer & Customer B Customer C
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Server virtualization architecture

One physical machine runs multiple isolated virtual machines simultaneously

VM 1

App A

Web server

VM 2

App B

Database server

Guest O5
Ubuntu 22.04

Guest OS

Windows Server

Virtual Hardware
vCPU - vEAM - vDisk

Virtual Hardware
vCPU - vEAM - vDisk

A

v

Hypervisor / VMM

VM 3

App C

Dev/test env.

Guest OS5
Cent0O5 9

Virtual Hardware
vCPU - vBEAM - vDisk

.

Manages and allocates physical resources to ViMs

—
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CPU - RAM - Storage - Network interfaces
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Which virtualization component is being discussed? &Brrrinons
Hypervisor

The software that manages
and isolates VMs.

Virtual Machine Guest 0S5

The operating system
running inside a VM.

A software-based

emulation of a computer
with its own resources.

Physical Machine Host 0S
The actual server The operating system on
hardware where the physical hardware
virtualization runs. (Type 2 only).
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Virtualization types — resource layer comparison

Full virtualization Para-virtualization Hardware-assisted 0OS-level (containers)

e ™ s ™ s - A

App App App } App (container)

. A . y LY . A

e ™ s ™ s - A

Guest OS (unmodified) Guest OS (modified) Guest OS UandIfIEdg App (container)

. S . " . . "
Hypervisor Hypervisor Hypervisor + CPU ext} S)Eared Host OS ker%el
Hardware Hardware Hardware (VT-x/AMD- \} [ Hardware }

Portable, no OS mod Faster (hypercalls) Best performance Very lightweight
Slower (emulation) Needs modified OS Modern standard Less isolation
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Balancing Server Virtualization's Pros and Cons

? Separate Server
v e Restarts

#® Costs

¢ &3 Disaster
@ Recovery

g @ Data Security

$

Lower Hardware

; Server Offline

Impact

High RAM
Consumption

Setup
Challenges

; App Support

Issues

$

Advantages of Server
Virtualization
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1. RUN MULTIPLE 0S
3 on one system

Q @ 2, REDVCE

THEIR NEEDS: INFRASTRUCTURE COST
WHAT THEY SEEK am?" 3. EASY DEPLOYMENT
IT g ==¢" and scaling
ADMINISTRATORS /i 4. SECURE and isolated
'ﬁ environments
‘ SYNTHESIS
— G - - R 5. REMOTE ACCESS
® " :
B = COMPANIES / «on USERS: 2 EMPATHIZE via internet
EIR[E| DATA CENTERS IDENTIFYING \_(UNDERSTANDING 7 BUYING
OUR TARGET USER NEEDS) S /.‘ MULTIPLE $
‘ 72 \\] MACHINES

XS/ MANAGING
%6  HARDWARE g_

* <>
& DEVELOPERS

2121508 Deeply understand these challenges to craft effective solutions.

<~ PAIN POINTS: /=N COMPLEXITY “EQ
OVERCOMING ,
~ CHALLENGES DOWNTIME
ISSUES
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