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ABSTRACT-This paper examines potential 

motivations for incorporatingvirtualization support 

in the system software stacks of high-end capability 

supercomputers. We investigate virtualizing 

transactional memory in the contextof LogTM-SE. 

First, we describe an implementation of a 

kernelmodule in OpenSolaris that implement 

transactional virtualization and requires only 1120 

lines of code. Second, we find that LogTMSE 

interacts poorly with virtual machine monitors due to 

a reliance on physical addresses. Third, through 

application tracing on real hardware and full system 

simulation, we show virtualizing transactions can be 

necessary for system stability and to support code 

that voluntarily context switches.We discuss our 

experiences in implementing functions across two 

major version of linux in a kernel module without the 

use of any kernel modification. 

I. INTRODUCTION 

There is an old saying that \every problem in 

computer sci-ence can be solved with another level 

of abstraction." This is commonly used in a 

facetious way and followed up withsomething to 

the e_ect of, \but performance will be horri-ble." 

Platform virtualization, where an extra level of ab-

straction is inserted between physical hardware and 

the OS,indeed solves many challenging problems, 

but in a high per-formance computing (HPC) 

context the performance over-head has generally 

been perceived as being too high to beuseful. 

Now a days virtualization has emerged as the key 

of technology.It introduces a level of indirection to 

a system to decouple application from last 

system.O.S virtualisation provides a full control at 

the level of individual process or application,which 

is very much useful than hardware virtualization 

abstraction.eg.This O.S virtualization can enable 

transport migration of individual application. This 

provides greater flexibility.We can implement O.S 

virtualization prototype in the entire lodable kernel 

module. 

 

II. PREVIOUS WORK 

Early work outlining several motivation for 

migrating HPC workloads to virtual machines was 

presented in . These include ease of management 

(e.g., live migration, checkpoint- restart), the ability 

to run custom tailored OS images (e.g., a 

lightweight kernel), and exposing normally 

privileged op- erations to unprivileged users (e.g., 

to load a kernel module in a guest). To reduce 

virtualization overheads, microprocessor vendors 

have recently introduced hardware to accelerate 

virtual mem- ory virtualization. AMD, for example, 

has implemented a 2-D nested page table caching 

scheme. This approach mitigates the potentially 

O(n2) memory accesses required for each guest 

virtual address to host physical address trans- 

lation, where n is the number of page table levels (n 

= 4 for x86-64). Intel has a similar nested paging 

approach called Extended Page Tables (EPT), 

which we evaluate in Sec- tion 4. A subsequent 

letter observes that the nested page table structure 

does not have to match the page table struc- ture 

exposed to the guest, and this may provide 

opportuni- ties for further optimization. Amazon 

recently began targeting HPC workloads, and now 

offers a high performance compute instance with 

10 Gigabit Ethernet and two NVIDIA \Fermi" 

GPUs per node. 

III. Challenges in Virtualizing TM in a Virtual 

Machine Virtual machines are rapidly becoming 

ubiquitous and perform the same actions (context 

switching and paging) as an OS to virtualize the 

processor. In the presence of hardware 

transactional memory, the VMM must support 

virtualizing transactions to provide these services. 

Physical Addresses a guest OS in a virtual machine 

cannot correctly virtualize transactions because it 

lacks access to physical addresses. In a virtual 

machine environment, the VMM presents real 

addresses to the guest operating system and 

internally maps them onto physical addresses [30]. 

However, signatures operate on physical addresses. 

As a result, the guest OS cannot compute summary 

signatures after the VMM remaps a page because it 

knows only real addresses and not the new physical 

addresses of pages. 
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IV. VIRTUALIZING TRANSACTIONS 

In this section we discuss the operations of the 

Transaction Virtualization Manager (TVM), a new 

kernel module that implements the software 

support for virtualizing transactional memory. It 

ensures that transactional semantics are enforced by 

the hardware when the OS reclaims a processor or 

memory page from a process. However, it does not 

currently address I/O in transactions, which require 

additional changes to the OS.We implement TVM 

in OpenSolaris [29]. 

Hooks in the kernel invoke TVM when 

virtualization events (e.g., 

context switches) occur that force a transaction to 

virtualize or affect a previously virtualized 

transaction. A thread may be in one of four 

transactional states: 

_ N: The thread is non-transactional. 

_ H: The thread is executing a hardware transaction 

that has not 

been virtualized. 

_ S: The thread has been suspended while 

executing a transaction. 

_ V: The thread is executing a transaction that has 

been virtualized 

. 

V. Virtualizing TM in a Virtual Machine 

LogTM-VSE supports virtualizing transactions 

both within an OS and within a VMM. This support 

is necessary to allow a VMM to context switch 

processors and swap memory without either 

contacting the OS to provide virtualization, or 

accessing internal OS data structures. While it may 

be possible to force transactions to abort instead, 

doing so makes VMM virtualization activities 

visible to the OS. 

We designed a software architecture for 

simultaneous virtualization by both the VMM and a 

guest OS based on two principles: 

1. The VMM should only be involved when it 

causes a transaction to virtualize. 

2. The interface and interactions between the OS 

and VMM should be minimal. 

These principles recognize the goal of keeping 

VMMs small and simple and let the OS handle the 

majority of virtualization events. 

We duplicate TVM in both the OS and the VMM. 

TVMOS (TVM in the OS kernel) manages 

virtualization of threads due to OS events, and may 

execute either on bare hardware or in a virtual 

machine. TVMVMM manages virtualization of 

virtual processors due to VMM events and steps 

aside when the OS re-virtualizes the same 

transaction. Both versions of TVM compute 

separate summary signatures to virtualize 

transactions, which are merged together by 

TVMVMM.

. 

VI. CONCLUSION 

This paper has outlined several potential use cases 

for in-corporating virtualization support in the 

system software stacks of high-end capability 

supercomputers. We advocate that this will 

increase the exibility of these platforms sig- 

ni_cantly and enable new capabilities that are not 

possible with current _xed software stacks. 

Hardware transactional memory promises to 

simplify multithreaded programming, which will be 

necessary to take advantage of future processors. 

To provide this benefit, though, it must support 

virtualizing transactions when the OS virtualizes 

the hardware. 
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