
Presented by: Louis Giokas, Member IEEE 



Purpose 
·Provide some history of Operating System 

Virtualization  

·Discuss use in mid-range to personal systems 

·Review use on handheld devices using Open Kernels 
,ÁÂÓȭ ÓÙÓÔÅÍ ÁÓ ÁÎ ÅØÁÍÐÌÅ 

Show the evolution of OS Virtualization from  
the very large systems to the smallest  



Agenda 
·History: IBM VM  

·PC Virtualization: VMware 

·Mobile Devices: Open Kernel Labs (OKLabs) 

 



IBM VM 
·VM for Virtual Machine  

·Introduced with the S/370 which introduced virtual 
memory support 

·/ÒÉÇÉÎÁÌÌÙ Ȱ/ÐÅÎ 3ÏÕÒÃÅȱ ɉÆÒÏÍ ÅÁÒÌÙ αΪȭÓ ÔÏ ÍÉÄ βΪÓɊ 

·An outgrowth of the CMS (Cambridge Monitor System) ɀ 
an early interactive timesharing system 

·Originally used internally  

·IBM was not interested in selling VM as it used hardware 
more efficiently 

·Often referred to as VM/CMS 

·Current offering referred to as z/VM 

 



IBM VM - continued 
 

·Advantages of VM 

·Efficient use of hardware resources 

· CPU resources are virtualized 

· External resources (disks, printers, etc.) are virtualized 

·Security ɀ each OS image ran in a dedicated memory 
space defined by the virtual memory hardware 

·Robustness ɀ ÏÎÅ ÉÍÁÇÅ ÃÁÎ ȰÃÒÁÓÈȱ ×ÉÔÈÏÕÔ ÁÆÆÅÃÔÉÎÇ 
the rest of the system 



IBM VM - continued 

zVM takes controll of 
The system.  All other 
/3Ó ÒÕÎ ÁÓ ȰÇÕÅÓÔÓȱ 



Virtualization on the PC - VMWARE 
·Bring virtualization to the workstation (PC) market  

·Allow users to access multiple compatible OSs on their 
PC 

·Access to software: do not have to install all server 
software on the host PC, just on the VM 

·Easy switching between the host OS and the virtual 
image 

·Depending on resources multiple images can be 
installed (multiple application environements)  

 



Virtualization on the PC ς VMWARE 



Virtualization on the PC ς Other 
Vendors/Trends 
·Microsoft: Hyper-V 

·Will become a major player 

·Apple: Built-in virtualization allows users to run 
Windows and Linux under Mac OS. 

·Data Center Virtualization  

·Move virtualization to the data center 

·More efficient use of resources such as blade servers 

·Multiple OS environment  

 



Mobile Device Virtualization 
·What drives this application area: 

·Increasingly powerful processors 

·Complex handheld applications 

·Software Defined Radio (SDR)/Cognitive Radio 

·Not only cellular handsets 

 



Mobile Device Virtualization ς OK Labs 



Mobile Device Virtualization ς OK Labs 



Mobile Device Virtualization ς OK Labs 
·Motivation and Important Features 

·Efficient use of resources (Power and cycles) 

·Security 

·Fault isolation 

·Ease of implementation 

·Ability to combine applications without having to test 
together in one image 

 



Energy Management Mechanisms 



Energy Management 
·Microvisor for global resource 

management  

·energy is a global resource  

·how itôs done 



Energy Management - Multicore 



Energy Management - Multicore 



Energy Management - Multicore 

DVFS = Dynamic Voltage and Frequency Scaling 



OKL4 Lightweight Execution Environments 



Security 


