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Comprehensive PC Virtualization 

Training 

Let MindShare Bring “PC Virtualization” to Life for You 
Virtualization is one of the hot, exciting areas in the PC industry today, generating significant revenue, 
and solving critical problems in the PC data centre. This class is to explain what virtualization is, and what 
IT problems it solves, and also the IT problems that it does not solve. You will learn how virtualization is 
implemented, along with the overhead and performance issues with the implementations. 

You Will Learn: 
• What virtualization is, and the revenue generating uses for virtualization.
• The theory of virtualization, dating back to the IBM mainframes of the 60s and 70s, and how that

mainframe technology is relevant to PC virtualization today.
• How Intel and AMD have enhanced their processors to help implement classical virtualization.
• How memory and I/O virtualization I achieved today.
• The major sources of overhead with the virtualization techniques in use today.
• How memory and I/O virtualization will change with the new hardware assists, to solve these

problems.

Course Length: 4 Days 

Who Should Attend? 
Virtualization is a topic that covers both hardware and software. This course is suitable for hardware 
engineers who desire to understand the full picture of how the hardware is used, and is suitable for 
software engineers who desire to understand how to implement the required software.  

Course Contents: 
• Introduction to virtualization, its history and uses

• Explanation of whatvirtualization is, with a demonstration.
• Explores how virtualization can be used.
• Looks at current revenue generating uses, and offers predictions on where the growth is.
• More detailed use cases are added throughout the class as the subject areas are

explored.
• Virtualization theory – classical “trap and emulate”.
• Implementation of software virtualization techniques

• Paravirtualization. How paravirtualization is implemented, the advantages of it, and why it
is growing in importance moving forwards

• Ring aliasing. How the processor hardware is setup to assist software virtualization.
• Binary translation. Implementation details, and comparison with binary translation.

• Issues with x86 processor virtualization
• Exploration of issues with the x86 instruction set and x86 architecture that make the

software techniques complex.
• A background to the new processor enhancements by Intel and AMD

• Details of Intel VT hardware virtualization assists (codename Vanderpool)
• New instructions, new operating mode
• New processor data structures
• New MSRs
• Multi-processor, multi-core and virtualization
• Intel VT enhancements
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• Details of AMD-V hardware virtualization assists (codename Pacifica) 
• New instructions, new operating mode 
• New processor data structures 
• New MSRs 

• Virtualization of interrupts and the APIC 
• How interrupts and exceptions are handled, and how this affects performance. 

• Memory handling to implement virtualization 
• Shadow page tables 
• Hardware paging assists from AMD (nested paging/Rapid Virtualization Indexing) and 

from Intel (Extended Page Tables) 
• Paging optimizations and issues 
• Memory and device virtualization 

• Advantages and disadvantages of the new hardware assists 
• Exploring how well the first generation Intel-VT and AMD-V work, and the performance 

issues. 
• Product demonstration to assist with the performance discussion. 

• Virtualization products 
• Overview of virtualization products in the marketplace. 
• Focus on VMWare, Microsoft and Xen. 

• I/O Virtualization 
• Current software techniques, the advantages of them, and the issues. 
• The rational and problems with the hardware assists intended to assist with the software 

techniques. 
• PCI Express enhancements - ATS 
• Intel's VT-d implementation of ATS 
•  AMD's IOMMU implementation of ATS 
• PCI Express single root virtualization 
• PCI Express multi-root virtualization 
• Network virtualization 
• Issues with time 

• Security features related to virtualization. 
• Intel TXT 
• AMD security features 

Recommended Prerequisites: 
A solid background in PC architecture will assist the students in understanding the material. We can not 
understand how to virtualize a particular function unless we understand that function! Each section will 
include a brief review of the appropriate PC architecture to help fill in any holes in the students’ 
background knowledge, but this class is not intended to be a complete PC architecture class! 
 
Course Material:  
MindShare will supply both hard copy and electronic versions of the presentation slides. 



training that fi ts your needs
MindShare recognizes and addresses your company’s technical training issues with:

•  Scalable cost training •  Customizable training options •  Reducing time away from work
•  Just-in-time training • Overview and advanced topic courses •  Training delivered effectively globally
•  Training in a classroom, at your cubicle or home offi ce •  Concurrently delivered multiple-site training

bringing life
to knowledge.
 real-world tech training put into practice worldwide real-world tech training put into practice worldwide real-world tech training put into practice worldwide real-world tech training put into practice worldwide

Are your company’s technical training needs being addressed in the most effective manner? 

MindShare has over 25 years experience in conducting technical training on cutting-edge technologies. We 
understand the challenges companies have when searching for quality, effective training which reduces the 
students’ time away from work and provides cost-effective alternatives. MindShare offers many fl exible solutions 
to meet those needs. Our courses are taught by highly-skilled, enthusiastic, knowledgeable and experienced 
instructors. We bring life to knowledge through a wide variety of learning methods and delivery options.

2 PCI Express 2.0 ®

2 Intel Core 2 Processor Architecture

2 AMD Opteron Processor Architecture

2 Intel 64 and IA-32 Software Architecture

2 Intel PC and Chipset Architecture

2 PC Virtualization

2 USB 2.0

2 Wireless USB

2 Serial ATA (SATA)

2 Serial Attached SCSI (SAS)

2 DDR2/DDR3 DRAM Technology 

2 PC BIOS Firmware 

2 High-Speed Design

2 Windows Internals and Drivers

2 Linux Fundamentals

... and many more.

All courses can be customized to meet your 
group’s needs. Detailed course outlines can 
be found at www.mindshare.com

world-class technical training

MindShare training courses expand your technical skillset

*PCI Express ® is a registered trademark of the PCISIG*PCI Express ® is a registered trademark of the PCISIG
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Engage MindShare
Have knowledge that you want to bring to life? MindShare will work with you to “Bring Your Knowledge to Life.” 
Engage us to transform your knowledge and design courses that can be delivered in classroom or virtual class-
room settings, create online eLearning modules, or publish a book that you author.

We are proud to be the preferred training provider at an extensive list of clients that include:
ADAPTEC   •   AMD   •   AGILENT TECHNOLOGIES   •  APPLE   •  BROADCOM   •  CADENCE   •   CRAY   •  CISCO   •  DELL   •   FREESCALE

GENERAL DYNAMICS  •  HP  •  IBM   •  KODAK   •  LSI LOGIC   •  MOTOROLA   •  MICROSOFT   •  NASA   •   NATIONAL SEMICONDUCTOR

NETAPP   •   NOKIA   •  NVIDIA   •  PLX TECHNOLOGY   •  QLOGIC   •  SIEMENS   •  SUN MICROSYSTEMS   SYNOPSYS   •  TI   •  UNISYS

Classroom Training

Invite MindShare to train 
you in-house, or sign-up to 
attend one of our many public 
classes held throughout the 
year and around the world. 
No more boring classes, the 
‘MindShare Experience‘ is
sure to keep you engaged.

Virtual Classroom Training

The majority of our courses 
live over the web in an inter-
active environment with WebEx 
and a phone bridge. We deliver 
training cost-effectively across 
multiple sites and time zones. 
Imagine being trained in your 
cubicle or home offi ce and 
avoiding the hassle of travel. 
Contact us to attend one of 
our public virtual classes.

eLearning Module Training

MindShare is also an eLearning 
company. Our growing list of 
interactive eLearning modules 
include:

•  Intro to Virtualization
 Technology

•  Intro to IO Virtualization

•  Intro to PCI Express 2.0    
   Updates

•  PCI Express 2.0

•  USB 2.0

•  AMD Opteron Processor
     Architecture

•  Virtualization Technology   
   ...and more

MindShare Press

Purchase our books and 
eBooks or publish your 
own content through us. 
MindShare has authored 
over 25 books and the list
is growing. Let us help 
make your book project 
a successful one.

MindShare Learning Options

MindShare 
Classroom

MindShare 
Virtual Classroom

MindShare 
eLearning

MindShare 
Press

In-House Training

Public Training

Virtual In-House Training

Virtual Public Training

Intro eLearning 
Modules

Comprehensive 
eLearning Modules

Books

eBooks
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