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Plat Hadoop Hypervisor VMware 

ESX/ESXi Xen Linux KVM Microsoft Hyper-V  

 

IaaS  

Hypervisor Type1

Hypervisor OS Operating System

 Type1 Hypervisor OS

Type1 Hypervisor

Mini OS+VMM(Virtual Machine Manager) Type2 Hypervisor

VMM Hypervisor KVM

Type1 Type2

Hypervisor OS VMM

 

 

Hypervisor OS
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IaaS

CPU CPU

2

NAS/SAN

 

 

Apple Apple Phone

Apple Store

Apple Store

Apple
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Apple IOS
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Apple Microsoft

IOS Android 90 Windows Linux

IOS Android Microsoft WP  

CPU CPU

CPU  

CPU
CPU

CPU

CPU IBM PowerPC SUN SPARC Core User MIPS

Supervisor X86 Ring0-Ring3 4

Ring0 Ring1-Ring3

 

 

Ring1

Ring3 Ring0

OS VMM Hypervisor VMM

VM OS

Guest OS  

X86 VMM Ring0

Guest OS Ring1 Ring3

Guest OS VMM

VMM Guest OS

IBM Power  
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Ring0

Guest OS PowerPC SPARC RISC

X86 CISC 17

Guest OS Ring1 Ring0

 

 

Guest OS VMM CPU VMM

OS CPU

 

1  VMM OS CPU

CPU Full-Virtualization  

2  Guest OS Windows Linux

OS

CPU Para-Virtualization  

3  CPU Intel/AMD Guest OS

Linux Windows VMM

CPU

CPU Para-Virtualization

HVM Hardware-assisted Virtualization Machine Intel/AMD

CPU HVM

 

 

CPU Full-Virtualization 
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CPU Full-Virtualization Emulation

Scan-and-Patch Binary Translation Emulation Scan-and-Patch

Binary Translation Emulation X86 CPU 

Full-Virtualization X86

 

Emulation Guest OS

X86 PowerPC ARM

VMM Guest OS

Ring0

Linux QEMU Bochs

QEMU KQEMU

 

Scan-and-Patch Guest OS

VMM

VMM Guest 

OS Oracle VirtualBox

 

Binary Translation Guest OS

Ring0

VMware Workstation Microsoft Virtual PC

VMware ESX/GSX  

CPU Full-Virtualization

VirtualBox VMware Workstation

QEMU

 

CPU Para-Virtualization 

Para-Virtualization

Xen Hyper-V VMware ESX Server

Linux KVM Para-Virtualization

Linux Lguest Windows CoLinux

Para-Virtualization Para-Virtualization

CPU Para-Virtualization CPU PV  
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CPU PV VMM Hypercalls

Guest OS 17

Hypercalls Guest OS

Hypercalls VMM

 

CPU PV Guest OS

Hyper-V Para-Virtualization Windows Server Guest OS

KVM/Xen/VMware VMI/Hyper-V Hypercalls Linux

Linux Guest OS Linux KVM 2.6.20

VMI 2.6.22 Xen 2.6.23 Hyper-V 2.6.32  

CPU PV Guest OS

2002 Xen CPU PV

 

HVM 

Full-Virtualization Para-Virtualization VMM Guest OS

CPU CPU

X86 CPU Intel AMD AMD

Intel CPU Xeon CPU VT-x

Itanium CPU VT-i AMD AMD-V VT-x HVM

 

VT-x CPU VMCS Virtual-Machine Control 

Structure 13 VM VM

Root/Non-Root Guest OS  

13 5 VMCS 4 VMX 2 VMX TLB Translation 

Look aside Buffer 2 Guest OS

 

Behavior Instruction Description 

VMCS-maintenance VMPTRLD 
This instruction takes a single 64-bit source operand that is in 

memory. It makes the referenced VMCS active and current, loading 

the current-VMCS pointer with this operand and establishes the 
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current VMCS based on the contents of VMCS-data area in the 

referenced VMCS region. Because this makes the referenced VMCS 

active, a logical processor may start maintaining on the processor 

some of the VMCS data for the VMCS. 

VMPTRST 

This instruction takes a single 64-bit destination operand that is in 

memory. The current-VMCS pointer is stored into the destination 

operand. 

VMCLEAR 

This instruction takes a single 64-bit operand that is in memory. 

The instruction sets the launch state of the VMCS referenced by the 

operand to “clear”, renders that VMCS inactive, and ensures that 

data for the VMCS have been written to the VMCS-data area in the 

referenced VMCS region. If the operand is the same as the 

current-VMCS pointer, that pointer is made invalid. 

VMREAD 

This instruction reads a component from the VMCS (the encoding 

of that field is given in a register operand) and stores it into a 

destination operand that may be a register or in memory. 

VMWRITE 

This instruction writes a component to the VMCS (the encoding of 

that field is given in a register operand) from a source operand that 

may be a register or in memory. 

VMX management 

VMLAUNCH 
This instruction launches a virtual machine managed by the VMCS. 

A VM entry occurs, transferring control to the VM. 

VMRESUME 
This instruction resumes a virtual machine managed by the VMCS. A 

VM entry occurs, transferring control to the VM. 

VMXOFF This instruction causes the processor to leave VMX operation. 

VMXON 

This instruction takes a single 64-bit source operand that is in 

memory. It causes a logical processor to enter VMX root operation 

and to use the memory referenced by the operand to support VMX 

operation. 

VMX-specific INVEPT 
This instruction invalidates entries in the TLBs and paging-structure 

caches that were derived from extended page tables (EPT). 
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TLB-management INVVPID 
This instruction invalidates entries in the TLBs and paging-structure 

caches based on a Virtual-Processor Identifier (VPID). 

Guest-available 

VMCALL 

This instruction allows software in VMX non-root operation to call 

the VMM for service. A VM exit occurs, transferring control to the 

VMM. 

VMFUNC 

This instruction allows software in VMX non-root operation to 

invoke a VM function (processor functionality enabled and 

configured by software in VMX root operation) without a VM exit. 

Root/Non-Root CPU VMM Root VM

Non-Root Ring0-Ring3 VMCS Guest 

OS VMM  

 

VMM VM

VMCS VMCS vCPU VM VMM

VMCS VMCS CPU  

VT-x  

1  EPT Extended Page Table VMM

VM  

2  FlexMigration VM CPU

vMotion VM  

3  FlexPriority CPU TPR

Task-Priority Register  
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VT-x AMD-V X86 CPU 

Full-Virtualization Para-Virtualization Guest OS CPU

X86 VT-x/AMD-V

HVM IaaS VMM

Xen/VMware ESXi/KVM/Hyper-V HVM  

Chipset
CPU AGP I/O DMA

I/O I/O

 

 

I/O Hypervisor Mini OS

Hypervisor VMware ESX ESXi ESXi 5.0

290M

Hypervisor ESXi 5.0 Qlogic CNA

Hypervisor  

Domain0 Hypervisor

Hypervisor

Xen Hyper-V KVM Hypervisor

Linux Xen/Hyper-V Hypervisor
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Full-Virtualization FV Para-Virtualization PV I/O

FV PV CPU CPU FV/PV I/O FV/PV

VMware ESX CPU FV + I/O FV Xen CPU PV + 

I/O PV HVM VMware ESXi VT-x + I/O 

FV Xen VT-x + I/O PV Xen Guest OS

 

VM VM

I/O Hypervisor I/O

Hypervisor

VM I/O

I/O SR IOV Single Root 

I/O Virtualization Hypervisor

 

Intel VT-d

VM I/O DMA

 

VT-d DMA Remapping

 

 

VT-x VT-d

VT-x VT-d  
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HVM  

 

Microsoft WinHEC 2006  

CPU VM

VM

 

VM

VM

VM VM
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Hypervisor Virtual Switch

VM

 

Virtual Switch VM

Virtual Switch

Virtual Switch

Hypervisor Virtual Switch IEEE P802.1Qbg VEB Virtual Ethernet 

Bridge Cisco Virtual Switch N1000v

Intel VT-c

VMDq Virtual Machine Device Queues Virtual Switch

VM Virtual Firewall

Hypervisor  

VM

VM

MAC/IP VM

Inner Network Virtualization INV P802.1Qbg VEPA Virtual 

Ethernet Port Aggregation PCI-SIG SR-IOV Single Root I/O 

Virtualization VM Tag

Tag VM vNIC

Connected Network Virtualization CNV

P802.1Qbg S-Channel Multichannel

Cisco UCS Palo P802.1BR CNV INV

INV

S-Channel VEPA Palo P802.1BR SR-IOV  
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VT-c

SR-IOV Intel Intel

 

CPU I/O CPU CPU FV/PV

HVM I/O I/O FV/PV

SR IOV

 

ASIC Fabric NP  

X86 HVM Intel DELL HP Microsoft

Redhat VMware Citrix VMM Google Amazon
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HVM Intel
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Hypervisor

Hypervisor Type1 

Hypervisor  

XX XX

XX XX XX

 

Open Source 1998 2 Palo Alto

Christine Peterson Free

Open

Open Source

 2 OSI(Open Source Initiative)

  

JAVA C PHP Linux Android HTTP Apache

MySQL Firefox Blog Wordpress Hadoop

Hypervisor Xen KVM

 

GNU
BSD Berkeley Software Distribution MIT Massachusetts Institute of 

Technology Apache GPL GNU General Public License LGPL GNU Lesser General 

Public License BSD/MIT Apache

GPL

FSF Free Software Foundation

Copyleft Copyright

GPL GPL Linux

GPL Linux OS GPL

Linux

LGPL GPL LGPL
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LGPL

Library General Public License  

 

 

WTFPL What The Fuck Public License NB  

DO WHAT THE FUCK YOU WANT TO PUBLIC LICENSE 

                    Version 2, December 2004 

 

 Copyright (C) 2004 Sam Hocevar <sam@hocevar.net> 

 

 Everyone is permitted to copy and distribute verbatim or modified copies 

of this license document, and changing it is allowed as long as the name 

is changed. 

 

http://static.oschina.net/uploads/img/201105/12133554_gmZ3.jpg
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            DO WHAT THE FUCK YOU WANT TO PUBLIC LICENSE 

   TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION 

 

  0. You just DO WHAT THE FUCK YOU WANT TO. 

www.oschina.net  

http://static.oschina.net/uploads/img/201105/12133553_TKSD.jpg
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License  
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SourceForge.net SF.net
30 SourceForge Wiki

Media Wiki

Git GitHub Mercurial

BitBucket Microsoft Windows CodePlex
Google Google code Google

Android  

Linux Mozilla OpenBSD
OpenOffice Eclipse Xen OpenStack

 

ASF(Apache 
Software Foundation) ASF
Apache HTTP Server

ASF ASF
ASF 93

OpenOffice Apache HTTP Server
Tomcat Ant Struts Lucene Nutch Logging Geronimo XML Perl Hadoop
Hbase ASF

ASF Apache 
License2.0  

License
ASF

XX
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2006 OpenBSD

OpenSSH OpenSSH

OpenSSH

HP IBM Redhat Cisco

Mozilla 1 FireFox OpenSSH

Mozilla

M 2007 Mozilla Google 6600

FireFox Google

Mozilla 88% M

2007 10 Mozilla

 

 

Hypervisor
Hypervisor VMware ESXi Xen KVM

Hyper-V Hyper-V  VMware VMware

ESX/ESXi/vCenter Xen KVM
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Driver

API

C

Kernel

 

VM VMM

Type1 Hypervisor

Mini OS+VMM Mini OS

VMM

Hypervisor  

 

Hypervisor 

 

1  

IPC

 

2  

Page Segment

Kernel Space User Space

 

3  I/O

 

4  C API

CPU close open

read write wait  
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Monolithic kernel

Linux  

Hypervisor KVM Linux

Linux OS Type2 Hypervisor Linux OS

KVM

 

Microkernel Client-Server

Server

Network File System

Client Client

OS

Mach QNU

 

Client

Hybrid kernel

Windows Mac OS X  

VMware Hypervisor ESX/ESXi

VMkernel SimOS

 

Nano kernel

Megalithic Kernel
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Exokernel

API Library

Library OS Exokernel

 

Exokernel

Library

Linux Windows API

Exokernel

Library OS API Apache WEB Server

Windows SQL Server Bingo

Exokernel

Library OS

Exokernel Exokernel University of Cambridge

Nemesis MIT ExOS  

OK Library OS

QEMU

Guest OS Xen Hyper-V

Hypervisor Domain 0 Parent Partition Library OS

Guest OS Library OS

Modified OS Linux Xen Redhat Linux

Microsoft Hyper-V Server 2008

Hypervisor  
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Hybrid kernel Microkernel Monolithic kernel Exokernel

Library OS  

Hypervisor
VMware ESX/ESXi Xen KVM Hyper-V  

VMware ESX/ESXi 

VMware ESX/ESXi Hypervisor

VMware  

1998 VMware M Palo Alto, California Mendel 

Rosenblum Stanford SimOS Edouard Bugnion

SimOS Diane Greene Rosenblum

University of California, Berkeley  

1999 5 VMware VMware Workstation 2001 GSX Server

Type2 ESX Server Type1 Hypervisor 2003

VMware Virtual Center vCenter vMotion VSMP
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2004 VMware $625 million EMC

 

2005 Bugnion VMware CTO Nuova System 2008

Cisco Cisco VP 2011 Stanford

 

2006 6 VMware Akimbi Systems IT

 

2007 8 EMC VMware 10% 29$

51$  

2008 5 VMware Start-up B-Hive Network

 

2008 7 VMware Greene CEO  EMC

Paul Maritz 14  

2008 9 10 Rosenblum Greene VMware

VMware 25%  

2008 9 16 VMware Cisco

N1000v VMware  

VMware PaaS 2011 4

PaaS Cloud Foundry  

2011 4 5 6 VMware 3 SaaS

 

VMware Cisco

 

ESX/ESXi ESX “Elastic 

Sky X ESXi ESX3.5 ESX 3i ESXi *.*

ESXi ESX Hypervisor

vCenter Client

ESXi5.0 290MB ESX  
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Hypervisor VMware ESX GSX GSX

Type2 Hypervisor ESX/ESXi

VMware ESX

Linux 2.4 Redhat

Linux

VMkernel VMware

VMkernel Linux

GPL VMware Linux

ESX ESX

VMkernel Linux VMkernel

Linux Client

CLI Boot Load

VMkernel VMware SimOS

VMkernel

VMware  

 

SimOS MIPS IRIX Stanford

SimOS-PPC IBM AIX AIX 4.3 

License SimBCM Broadcom BCM1250

GPL 2002 SimOS

Linux/MIPS

 

VMware

ESXi 8 5.0 ESX

ESXi ESXi vSphere Client

ESXi Server

PC ESXi Server
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Server vCenter

vCenter convert vMotion HA DRS VM

VM vCenter 60 License

License

VM 60

 

 

Xen 

Hypervisor Xen Xen

2003 10 2 Ian Pratt XenSource Inc.

Xen 2007 Citrix XenSource Xen

Xen Xen.org Citrix Xen Project 

Advisory Board Xen AB Citrix, IBM, Intel, Hewlett-Packard, Novell, Red 

Hat, Sun Microsystems Oracle Xen 2009 Citrix

XenServer Xen.org XCP Xen Cloud 

Platform  

Xen.org 6 Xen Hypervisor XCP Xen 

ARM Project ARM Xen XCI - Xen Hypervisor for 

Client Devices Xen Hypervisor ESXi ESX

HXen - Hosted Xen Windows Mac Xen Type2 Project 

Satori Hyper-V Xen Para Virtualization Linux Guest OS  

Xen Citrix IBM 1989

OS/2 Win32

1989 1995 1991 1991

1993 Citrix Netware Access Server

1995 1997 Citrix 27

GotoMeeting NetScaler

EdgeSight Xen Citrix 6000

2011 $3.75B 2010 $327M

Citrix Microsoft

 

Xen Hypervisor

Xen Hypervisor Exokernel kernel space
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90 Nemesis Nemesis

99 4 Xen

 

Library OS Xen Domain0

Linux Exokernel Linux

Domain0 VMware Linux Domain0

Bootload CLI Xen Linux

Xen Amazon EC2 RackSpace IaaS

Xen Hypervisor

Linux Xen Linux Xen

2009 Suse Redhat Ubuntu Debian Gentoo Arch Xen domain0

KVM Xen Domain0 Linux kernel 2009

KVM Redhat Enterprise 6 Xen Domain0

Fedora Xen Domain0 Ubuntu

8.10 Xen Domain0 Xen

Xen KVM Citrix

Xen 2010 7 Linux kernel 2.6.31

PVOps Xen Domain0 2011 3 Xen Domain0

Linux kernel 2.6.37 Redhat Ubuntu

Xen Domain0  

Guest OS Xen Para Virtualization Guest OS

QEMU

Amazon EC2 IaaS Para Virtualization Guest OS

HVM Xen

QEMU Windows Guest OS

Xen PV Linux kernel 2.6.23

Linux Guest OS Para Virtualization XEN
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KVM 

Linux Hypervisor KVM Kernel-based Virtual Machine

Redhat

Hypervisor Xen  

KVM VMware VMkernel

Xen Xen

Linux Domain0 Nemesis Linux

Linux Linux

Linux Xen

Linux

Linux Linux Hypervisor

KVM  

KVM startup Qumranet 2007 2 Linux kernel 2.6.20

2008 9 Qumranet Redhat $107M Qumranet

Redhat KVM

Hypervisor  

KVM Linux

KVM Linux OS Hypervisor
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QEMU KVM QEMU Guest OS Guest OS

Linux OS

Linux Guest OS Guest Kernel

User Guest OS I/O KVM QEMU

Linux OS Driver KVM QEMU

I/O PV Domain0 Driver OS

QEMU Guest OS Guest OS

Linux Hypervisor Lguest

 

 

Lguest Lhype IBM Rusty Russell 2007

Linux 2.6.23 Guest OS CPU PV

Linux Lguest Hypervisor

5000 KVM 1/10 Hypervisor

Guest OS Lguest

 

KVM I/O PV VirtIO Guest OS I/O

QEMU KVM

Intel VT AMD-V X86

Full Virtualization  

Linux Windows

AIX

X86

Linux

Linux KVM

Linux Redhat Enterprise 6.0

Xen Domain0 Fedora XEN
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KVM Redhat/Fedora OS

KVM Ubuntu Suse Gentoo KVM

KVM KVM Xen

Linux Server  

 

Hyper-V 

Microsoft Hyper-V

Windows

2008 7 Microsoft Hyper-V Hypervisor

Windows  

Hyper-V Windows Server2008

Server2008 Hyper-V Server Microsoft

Server2008 Parent Partition Hyper-V

Hyper-V Exokernel Server2008

Library OS Hyper-V 500KB

Exokernel Hyper-V Xen

Microsoft  

 

Hyper-V Guest OS Windows Linux

Windows Suse10 SP3 Redhat Enterprise5 CentOS5.2
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Para Virtualization Hyper-V

Linux kernel 2.6.32 Linux

Guest OS Hyper-V Xen Satori

Xen PV Hyper-V Guest OS  

Hyper-V Hypervisor

Windows Server2008 R2 Hyper-V USB/ / /

R2

OS Windows8

Hyper-V  

 

OS

Guest OS

Guest OS

OS Guest OS

PV Lguest Modified OS

 

Guest OS Guest OS

Hypervisor

Hypervisor  

Guest OS Windows Linux OS

Guest OS

OS Guest OS

Redhat Linux Guest OS Windows Server Guest OS

OS Level Virtualization OS LV

 

OS LV

VM

OS VM

Container Windows 

Server OS LV

OS LV Linux OS
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Open VZ Linux-VServer FreeVPS CPU I/O

Open VZ vMotion VM Microsoft

Windows Server  

OS LV Guest OS

Guest OS Hypervisor Open VZ

300-500 VPS VM

Hypervisor

Guest OS Linux

Guest OS OS

VPS

VPS OS  

 

 

OS LV Type1 Hypervisor

 

UML User-Mode Linux Linux Linux Guest OS

Linux Lguset

Guest OS UML Guest OS  

CoLinux Windows Linux

Linux Guest OS Windows Guest OS  

WINE Wine Is Not an Emulator

WINE Linux Windows

API Guest Windows OS DLL

Windows API  

Cygwin Redhat

Windows Linux Unix  
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QEMU VirtualBox

 

 

 

 

1

 

2

100%

 

3 WTFPL
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