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SERVICE LEVEL AGREEMENT IN VIRTUALIZED ENVIRONMENT

BY STEVEN SANCHEZ FERMIN
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Phone: (809) 580-1962 Ext. 4465 Fax: (809) 582-4549

ssanchez@pucmmesti.edu.do

ABSTRACT

The Service Level Agreement is a process of negotiation in which the bussiness (Managers, IT
staff) and customers establish a common understanding about services, priorities and
responsibilities. The purpose of this project is to analyze which metrics of physical environment
can be used to recommend optimized Service Level Agreements for virtual environment. For the
Analysis of this project, an enterprise-class hypervisor VMware ESXi and the tools VSphere
Client, Solarwinds Engineer’s Toolset and PRTG Network Monitor are used to make a virtual
laboratory. The results showed the aspects to take into consideration to make and guaranty the

most favorable Service Level Agreement in virtualized environment.
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1. INTRODUCTION

For many years the IT department has used different mechanisms to establish their levels of
services in order to be aligned with business needs and provide an efficient and cost effective
service. On the other hand, customers require to be informed of service availability and
performance of any of the provisions in their contracts. In order to determine the requirements of
appropriate levels of service, the companies establish Service Level Agreements (SLA), in which
an agreement is set between the business and its costumers quantifying the minimum acceptable

service to the costumers. These SLAs are based on metrics which are useful to the business.

However, both the metric and its SLAs were developed in their efforts to meet the needs of
corporations with physical environments, with the launch of virtualized environments this has to
change. To ensure that these new environments meet the requirements of companies and
costumers new metrics should be established and must redefine existing ones in order to stay in

line with business expectations.

The Literature review of this project explains the SLAs, its metrics, how important they are and
they can be used. Also, it talks about Virtualization, its benefits, the types of virtualization and an

illustration of a virtualized environment.

Later, the problem statement is described; in which states if the tested metrics of availability,
performance and quality of service, which are proper of physical environment, are suitable to

virtual environments and which other new metrics should be used.

An experimental methodology was used to develop this project. A testing laboratory was made

in order to prove the hypothesis.
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The results of this research shows that it was successful because after testing the metrics ,
commonly used physical environment can be applied in the virtual environment. This is a very
important finding to create more efficient Service Level Agreements in Virtualized

Environments, which are as well more useful for the IT group, the owners and the costumers.
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2. LITERATURE REVIEW

Service Level Agreements

A Service Level Agreement is defined as an agreement between the services provider and its
customers. Service level agreements emerged in the early 1990s as a way for Information
Technology (IT) departments and service providers within private (usually corporate) computer
networking environments to measure and manage the quality of service (QoS) they were
delivering to their internal customers. Service level agreements are the contractual component of
QoS and are usually implemented as part of a larger service level management (SLM) initiative
(Lee and Ben-Natan). The goal of Service Level Agreements is to focus the needs of the
companies and its customers more than in the technology used, identifying, prioritizing and

documenting the real needs of the organization.

Most of the times, the implementation of the Service Level Agreements programs are difficult
because they involve a mutual agreements between the service provider and customers. The
creation of the SLA is a process of negotiation in which the service provider (Managers, IT staff)

and customers establish a common understanding about services, priorities, responsibilities, etc...

Compliance with the QoS is one of the most important components of the SLA. The Quality of
service is defined by the International Telecommunications Union (ITU-T) as "the collective
effect of service performances, which determine the degree of satisfaction of a user of the service
(Lee and Ben-Natan), which require an advanced planning for the date collections that are

presented in the SLA reports.
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Therefore they should be established as part of the implementation of the SLA. The SLA reports
must provide a guarantee that the QoS is being proactively monitored and that the service
provider is ready to respond to any contingency that may arise. Based on these reports the
service provider may maintain a constant optimization of all processes that make up the SLA.
When executed properly, the SLA provides the techniques and standards to ensure better
decisions and ensure that IT departments are aligned with the Objective of the organization that

they support.

The process for creating the SLA is shown in the illustration 1 which identifies the five main

processes that involve the creation of the SLA

Identify
Business

Requirements

Implement Menitor SLA
the SLA Performance

N\,

Figure 1: Steps in the process of creating a new SLA (Desai)

Identify business requirements is an important part of the process of creating a new SLA. In this
step it is important to identify every aspect of a prospective product or service offering. Strong
contract and entitlement development processes are more important for products covered by

SLAs (Lee and Ben-Natan).
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Another important step from the SLA creation process is the Service Level Goals, this define the

targeted levels of services that are to be expected from IT departments (Desai).

SLA goals and metrics

SLA Metrics are the main component of the SLAs and key part of the same. Metrics specify
what specific data and statistics to be measured and analyzed to ensure compliance with the
agreements established. The metrics are derived from the SLA and the contract itself. They
reflect the commitments made in the contract and the SLAs, and they allow continuous tracking
of the service being delivered and gauging whether service delivery conforms to the agreed-upon

SLA (Lee and Ben-Natan).

The implementations of SLA are the operations and associated activities that are performed daily
to ensure the service offered. This includes measurement of SLA entitlements on an ongoing
basis. Extraordinary events such as circuit degradation, outage, maintenance downtime, and even
failure of the capability to measure performance (Operations Support System (OSS) downtime)
should be recorded and measured and the impact to the business assessed and reported (Lee and

Ben-Natan).

Finally, the SLA performance monitoring let companies review current terms, metrics, and

priorities and updates them based on current requirements.
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Performance and Availability Metrics

The main objective of performance metrics is to determine whether a service is performing up to
standards.

Availability is defined as “a percentage measure of the degree to which machinery and
equipment is in an operable and committable state at the point in time when it is needed.”

(Katukoori).

Virtualization

Virtualization is a technique for hiding the physical characteristics of computing resources to
simplify the way in which other systems, applications, or end users interact with those resources.

(Bolton)

Virtualization has gained a considerable amount of coverage in the trade media in recent years.
So it would be easy to make the assumption that the concept of virtualization is new. In fact,
virtualization has been around since it was first introduced on IBM mainframe operating systems

in the 1960s.

“Virtualization is a technology that everyone is talking about, and with the increased cost of
energy, the server consolidation part of the value proposition has become even more

compelling”. (ACM)

The popularity of virtualization can be attributed to a number of reasons:

Green computing - green computing refers to the recent trend to reduce the power consumption

of computer systems. Whilst not a primary concern for individual users or small businesses,
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companies with significant server operations can save considerable power usage levels by
reducing the number of physical servers required using virtualization. An additional advantage

involves the reduction in power used for cooling purposes, since fewer servers generate less heat.

Increased computing power - The overall power of computer systems has increased
exponentially in recent decades to the extent that many computers, by running a single operating
system instance, are using a fraction of the available memory and CPU power. Virtualization
allows companies to maximize utilization of hardware by running multiple operating systems

concurrently on single physical systems.

Financial constraints - Large enterprises are under increasing pressure to reduce overheads and
maximize shareholder returns. A key technique for reducing IT overheads is to use virtualization

to gain maximum return on investments in computer hardware.

Web 2.0 & Cloud Computing - The term Web 2.0 has primarily come to represent the gradual
shift away from hosting applications and data on local computer systems to a web based
approach. For example, many users and companies now use Google Apps for spreadsheet and
word processing instead of installing office suite software on local desktop computers. Web
services such as these require the creation of vast server farms running hundreds or even
thousands of servers, consuming vast amounts of power and generating significant amounts of
heat. Virtualization allows web services providers to consolidate physical server hardware,

thereby cutting costs and reducing power usage.
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Operating system market fragmentation - In recent years the operating system market has
increasingly fragmented with Microsoft ceding territory to offerings such as Linux and Apple's
Mac OS. Enterprises are now finding themselves managing heterogeneous environments where,
for example, Linux is used for hosting web sites whilst Windows Server is used to email and file
serving functions. In such environments, virtualization allows different operating systems to run

side by side on the same computer systems.

Virtualization let a single physical resource (such as a server, an operating system, an
application, or storage device) appear as multiple logical resources; or making multiple physical
resources (such as storage devices or servers) appear as a single logical resource.

One of the most important objectives of virtualization is the server consolidation because it
requires less hardware and less hardware managers which can help reduce other costs like
maintenance, space, minimize cost, power consumption, physical rack space and others. In
addition, servers are cheaper now that they were before; adding up that it is just one time

expense.

The benefits of virtualization are that it offers better execution boundaries than an operating
system; it means it provides security. Other benefits are fault isolation, high reliability, high
availability and it provides easy management.

Virtualization technology has made great strides in allowing the creation of the next generation
of efficient, easily manageable, highly available, and dynamic data centers. Future developments

in virtualization as a technology, the processes involved and hardware technology employed will
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be impressive and ground-breaking in the future. Virtualization means a refinement in the way

people interact with technology and above all, better efficiency on all levels. (Shaw)

At the heart of system virtualization is another technology called a Virtual Machine Monitor
(VMM). The VMM provides the underpinnings for virtualization management, which includes
policy-based automation, virtual hard disk, life cycle management, live migration and real-time
resource allocation. Its objective is to manage the system's processor, memory and other
resources to allocate what each operating system requires. VMMs provide the means, through
emulation, to divide a single, physical server or blade, allowing multiple operating systems to

run securely on the same CPU and increase the CPU utilization. (Beal)

Incentives around Virtualization

The IT group and the application owning group have many incentives around Virtualization.
Still, it is a challenge for the IT group; but I think it is a blessing due to all the benefits it offers.
One of them is that it offers the ability to host multiple guest Systems on a single physical server,
it allows organizations to reclaim data center territory, thereby avoiding the expense of building
out more data center space. This is an enormous benefit because data centers can cost millions of

dollars to construct.

Another incentive the IT group has is that it makes the data center run more efficiently and it is
also an excellent option to address the Increasing cost of system administration (operations
personnel) and Last, but not least, is the reduction of power consumption. As well, the

application owning group can enjoy a very highly effective optimized service.
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All these things are the principal driving forces both, the IT group and the application owning

groups have to develop good Service Level Agreements in virtualized environments.

There are three alternative techniques to virtualize the CPU and they are: Full virtualization
using binary translation, OS assisted virtualization or paravirtualization and Hardware assisted

virtualization (first generation).

Full Virtualization

Full virtualization is when a complete operating system is installed on the physical server. Full
virtualization provides total abstraction of the underlying physical system and creates a complete
virtual system in which the guest operating system can execute. No modification is required in
the guest operating system or application; the guest OS or application is not even aware that it is
running within a virtualized environment. The guest OS executes on the VM just as they would

on a physical system

Full virtualization offers the best isolation and security for virtual machines, and simplifies
migration and portability as the same guest OS instance can run virtualized or on native
hardware. VMware’s virtualization products and Microsoft Virtual Server are examples of full

virtualization.

OS Assisted Virtualization or Paravirtualization

Paravirtualization presents each virtual machine with an abstraction of the hardware that is

similar to but not identical to the underlying physical hardware. Paravirtualization attempts to
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provide most services directly from the underlying hardware instead of abstracting it. Para-

virtualization allows for near-native performance. (Chakraborty)

Paravirtualization has two advantages. First, it imposes less performance overhead because it is a
very small amount of code. Hardware emulation, you’ll recall, inserts an entire hardware
emulation layer between the guest operating system and the physical hardware. By contrast,
paravirtualization’s thin software layer acts more like a traffic cop, allowing one guest OS access
to the physical resources of the hardware while stopping all other guest OSs from accessing the
same resources at the same time. The second advantage of the paravirtualization approach
compared to hardware emulation is that paravirtualization does not limit the device drivers
contained in the virtualization software; in fact, paravirtualization does not include any device
drivers at all. Instead, it uses the device drivers contained in one of the guest operating systems,
referred to as the privileged guest. Without going into too much detail about this architecture
here, suffice it to say that this is a benefit, since it enables organizations to take advantage of all
the capabilities of the hardware in the server, rather than being limited to hardware for which
drivers are available in the virtualization software as in hardware emulation virtualization.

(Golden and Scheffy)

Paravirtualization requires modifications to the guest operating systems that are running on the

VMs. As a result, the guest operating systems are aware that they are executing on a VM.

Paravirtualization is different from full virtualization, where the unmodified OS does not know it

is virtualized and sensitive OS calls are trapped using binary translation. The value proposition
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of paravirtualization is in lower virtualization overhead, but the performance advantage of

paravirtualization over full virtualization can vary greatly depending on the workload.

There has been one significant drawback to this approach to virtualization: Because it is
lightweight and multiplexes access to the underlying hardware, paravirtualization requires that
the guest operating systems be modified in order to interact with the paravirtualization interfaces.
This can only be accomplished by having access to the source code of the guest operating

system. This access is possible for open source operating systems, such as Solaris and Linux.

(Golden and Scheffy)

The Intel x86 architecture provides four levels of privilege modes. These modes, or rings, are
numbered 0 to 3, with 0 being the most privileged. In a non-virtualized system, the OS executes
at ring 0 and the applications at ring 3. Rings 1 and 2 are typically not used. Typically, the
paravirtualization software takes advantage of the ring O and executes in it. For example, Xen
execute the VMM at ring 0, the guest OS at ring 1, and the applications at ring 3. This approach
helps to ensure that the VMM possesses the highest privilege, while the guest OS executes in a
higher privileged mode than the applications and is isolated from the applications. Privileged

instructions issued by the guest OS are verified and executed by the VMM.

Under paravirtualization the kernel of the guest operating system is modified specifically to run
on the hypervisor. This typically involves replacing any privileged operations that will only run
in ring O of the CPU with calls to the hypervisor (known as hypercalls). The hypervisor in turn
performs the task on behalf of the guest kernel. This typically limits support to open source

operating systems such as Linux which may be freely altered and proprietary operating systems
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where the owners have agreed to make the necessary code modifications to target a specific
hypervisor. These issues notwithstanding, the ability of the guest kernel to communicate directly
with the hypervisor results in greater performance levels compared to other virtualization

approaches. (Virtuatopia)

Hardware assisted virtualization

Hardware-assisted virtualization changes the access to the operating system itself. x86 operating
systems are designed to have direct access to system resources to run. With software
virtualization the Virtual Machine Monitor (VMM) emulates the required hardware to the
operating system. With hardware-assisted virtualization the operating system has direct access to

resources without any emulation or OS modification. (Beal)

Virtual Machine (VM)

A virtual machine is a software computer that, like a physical computer, runs an operating
system and applications. An operating system installed on a virtual machine is called guest

operating system.

Because every virtual machine is an isolated computing environment, it can be used as desktop

or workstation environments, as testing environments, or to consolidate server applications.

Virtual machines run on hosts. The same host can run many virtual machines. A hostis a
computer that uses virtualization software to run virtual machines. They provide the CPU and
memory resources that virtual machines use and give virtual machines access to storage and

network connectivity. (VMware)
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Virtual Machines
]

Figure 2: Host Virtual Machine

Host

vaphere Client

Virtual machines are bound to operate within the confines of the resources and abstractions that
it has, and it cannot form any functions or process anything that are outside the confines of its
virtual world. A system virtual machine would allow the host machine to support the execution
of a complete operating system. A process virtual machine would only execute a single program

that supports a single process.

Guest Operating System Virtualization

Guest OS virtualization, also referred to as application based virtualization, is perhaps the easiest
concept to understand. In this scenario the physical host computer system runs a standard
unmodified operating system such as Windows, Linux, UNIX or Mac OS X. Running on this

operating system is a virtualization application which executes in much the same way as any
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other application such as a word processor or spreadsheet would run on the system. It is within
this virtualization application that one or more virtual machines are created to run the guest
operating systems on the host computer. The virtualization application is responsible for starting,
stopping and managing each virtual machine and essentially controlling access to physical
hardware resources on behalf of the individual virtual machines. The virtualization application
also engages in a process known as binary rewriting which involves scanning the instruction
stream of the executing guest system and replacing any privileged instructions with safe

emulations. This has the effect of making the guest system think it is running directly on the

system hardware, rather than in a virtual machine within an application.

&7

YMware VirtualCenter Server Response Times of End User Applications

Operating Systems and
Applications Running

on Virtual Machines_—

| Application ‘ | Application |
: : VMware Virtual Machines.

Figure 3: This illustration shows an example of a virtual environment (VMware)
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Virtualized Environment

In recent years the use of virtual machines are gone up in most companies. Both big and small
businesses are increasing benefits in the implementation of virtual environments. One of the
main reasons for the adoption of these platforms is the significant savings that companies get
through a consolidation of multiple virtual machines on a single physical machine, providing
greater business growth with minimal investment. Another factor are the costs associated with
the process of running large Data Center, such as high energy costs, adequacy of physical space,

air conditioning, among others.

To ensure business continuity and operate with minimal costs companies develop virtualization
projects which allow them to meet these objectives. However, the companies that have been
implementing these virtual environments saw the need to rethink the way in which SLAs are
used, because the provisioning time for physical servers were approximately months (including
time acquisition), new implementations of virtual servers can be provisioned in less than two
hours. Also, companies that implemented virtualized environment were to able to improve its
emergency server recovery time from a two-day SLA to a 2-hour SLA, but it can usually recover

the server in 30 minutes.

Another Benefit of virtualization is the association of a Man-hours saved. A huge reduction in
the number of man-hours it takes to manage virtual servers. This allowed the companies to
increase their environment by approximately 25% to 60%, without having to hire more staff. The
main areas where time can be saved are in provisioning, patching, migrating, and auditing

configuration.
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PROBLEM STATEMENT

Virtualization is an trend that most organization are moving to, thanks to all its benefits in cost,
risk and performance, but the main goal is to focus on what’s important to business and to
costumers. To achieve this, it is imperative to have the most favorable Service Level Agreement
that satisfies both needs. The problem here is to find the right metrics that allow creating
convenient SLAs for virtual environments. Can the metrics used for physical SLAs be used for

virtual SLAs? And the most important, are there other metrics that can be used?

The purpose of this project is to demonstrate if the following metrics are the correct ones for an
optimized Service Level Agreement in a Virtualized Environment. The metrics taken into

consideration to be tested on the virtual laboratory are:

= Availability: Percent of Downtime
= Availability: Mean Time to Repair
= Availability: Response Time

= Availability: Percent of Uptime

= Performance: CPU Utilization

= Performance: Disk Performance

= Quality of Service: Latency
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Laboratory Goals

The major goals towards project completion are:

¢ Configure the virtual Hosts.
e (Configure the vSphere Client
¢ Install, configure and deploy virtual machines.

e Test and analyze the metrics in the virtual environment.
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3. TEST ENVIRONMENT

In order to identify the metrics needed for a Virtualized Environment; and to demonstrate these
metrics, a virtual laboratory test was developed using two DELL DIMENSION 3100 PCs which
functioned as servers Hosts, configured with VMware ESXi 4.0. On these hosts, some virtual

machines were installed which simulated a production environment using Web and SQL servers.

A client PC (DELL Latitude D620) with Windows XP SP3 was used to install the software
VMware vSphere Client, from which were administered and configured the different Host ESXi.
Additionally, this Laptop was used to monitor the performance of the metrics chosen for its

analysis in the different Hosts.

Both Virtualization Hosts and the vSphere client were connected through a Router Cisco SOHO
97, which provides 4 Ethernet connection ports that was used only to communicate all the
devices of layer 2 of the OSI model, in addition to obtain the information of the Ethernet ports of

the router.

Subsequently to the vSphere installation, some monitoring tools were installed in the client
machine, which were used to identify the different response times, such as: Solarwinds
Engineer’s Toolset (Network Performance Monitor, Real-Time Interface Monitor and Bandwidth

Gauges), PAESSLER (PRTG Network Monitor).
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The lab test is presented in this figure, which was described above:

1all ah Canfininiratinn
VUl =N \IVIlllsul CALIVvII
Tuesday, March 02, 2010
Host 1
Virtual Machines . Host 2 .
Web Servers Virtual Machines
SQL Servers
Switch Layer 2
10/100 Mbps '
- —
Vmware ESXi 4.0 Vmware ESXi 4.0
2 GB RAM 2 GB RAM
70 GB Hard Disk 70 GB Hard Disk
IP Address 192.168.0.1 IP Address 192.168.0.2
Mask 255.255.255.0 Mask 255.255.255.0
Client PC

S

VMware vSphere Client
1.5 GB RAM
70 GB Hard Disk

IP Address 192.168.0.10

Figure 1
Mask 255.255.255.0
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4. INSTALLATION AND CONFIGURATION

Four primary components were required to be installed and configured to structure the test
environment, the ESXi Hosts, the Virtual Machines, the vSphere Client, and the Monitoring
Software.

Two Hosts were configured with VMware ESXi 4.0 to be used for the installation of the
different Virtual Machines.

Thirteen Virtual Machines were configured in both Hosts, in which Windows Server 2003
Standard Edition was installed. Eight of these virtual machines were configured as WEB Servers

(ITS) and five of them were configured as Database Servers (SLQ).

One Laptop was configured as a vSphere client, additionally; the monitoring softwares were

configured on it.

Hardware requirement and specifications

e Two Hosts Computers, Dell Dimension 3100. Both Hosts had the same hardware

configuration:

» 1 Intel® Pentium® 4 CPU 2.80 GHz, with Hyperthreading technology.
» 2 GB of RAM.

» 70 GB in Hard Disk.

» 1 Intel® PRO/1000 MT Dual Port NIC Server Adapter.
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¢ One Client Laptop, Dell Latitude D620 with Windows XP SP3.
» Intel® Centrino Duo® 2.0 GHz.
» 1.5 GB RAM.

» 70 GB Hard Disk.

®  One Router Cisco SOHO 97.

Software requirement and specifications:

e VMware ESXi: VMware ESXi is an enterprise-class hypervisor that offers a bare-metal
architecture for near-native performance, features like memory de-duplication to increase
consolidation ratios and a cluster file system for managing VM files on shared storage.
This virtualization software will be used to configure the different hosts to create the

virtual machines.

e VMware vSphere Client: vSphere is a VMware application that allows to manage the
virtual environment objects, such as virtual machines, hosts, datacenters, resource pools,
and clusters. Functional components of vSphere provide the best way to manage each of
these objects in a virtual environment. vSphere work in two different approaches to
managing virtual machines: Through an ESX/ESXi host directly, as a single or
standalone host. Or through a vCenter Server system, which manages multiple virtual

machines distributed over many ESX/ESXi hosts. vSphere has several client interfaces
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and offers many optional components and modules, such as VMware HA, VMotion, and
Update Manager. VMware vSphere Client will be used to access and configure the Host

servers and to analyze the performance of Hosts and virtual machines.

e VMware vCenter Converter Standalone: this software converts physical machines to

virtual machines. It was used to clone virtual machines on the Hosts.

*  Windows Server 2003: this is the Operating System that was installed in virtual

machines, in which ran the SQL server and IIS.

¢  Windows XP SP3: this is the Operating System used in client computer in which

different sotfwares were installed to administer and monitor the Hosts.

® SQL Server 2005: SQL Server refers to a Microsoft database management system that

can respond to queries from client machines formatted in the SQL language.

¢ Internet Information Server: IIS is the web server component of Microsoft Windows

Server.

¢ Solarwinds Engineer’s Toolset: this toolset delivers an advanced collection of

monitoring, discovery, diagnostic, and Cisco tools.

e PRTG Network Monitor: This software covers all aspects of network monitoring:
up-/downtime monitoring, traffic and usage monitoring, SNMP, NetFlow, packet sniffing

and combined with concise reporting and analysis features.
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Step 1: Installation and configuration of Host 1.

The installation of Host 1 was performed using the default values of VMware ESXi 4.0. After
installing the software, it was proceeded to set the administrative password as well as the 1P

address for the Host (192.168.0.1/24.).

Later, the Router Cisco SOHO 97 was configured with the IP address on interface Ethernet 0
192.168.0.100/24. In order to analyze the traffic between server virtualization and management
console (vSphere) it was proceeded to activate the SNMP traffic on the router using the
commands:

snmp-server community vmware RW

snmp-server enable traps snmp authentication linkdown linkup coldstart warmstar

Once the router was configured and the different Hosts were connected to it, the Laptop was set
up with the IP address 192.168.0.10/24. At the end of the configuration of the NIC, the vSphere
was installed as well as the softwares, VMware vCenter Converter Standalone, Solarwinds

Engineer’s Toolset and PAESSLER.

Using the Solarwinds ToolSet “Netflow Realtime” application, all the incoming and outgoing
traffic was captured from interface Ethernet O of the router, which permitted to analyze all the
traffic that was sent from the virtual server (Host 1) to the management console (vSphere), also

the response times of these machines were analyized.
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The final configurations of Host 1was made running the application vSphere Client in the laptop,

as it can be seen in this snapshot:

(%) 192.168.0.1 - vSphere Client =&
File Edit View Inventory Administration Plug-ins  Help
Bl Bl & rome b gl twentory b B Ineentor
+
g &
[EREEEALH ymwarehost1.localdomain YMware ESXi, 4.0.0, 171294 | Evaluation (60 days remaining)
quration
General Resources =1
Manufachurer: Dell Inc, CPU usage! 77 MHz Capacity
Model: Dell DHOS1 " Lozl
CPU Cores: 1 CPU % 2,792 GHz Memory usage: 629.00 MB Caparity
Pracessor Type: Intel(R) Pentium(R} 4 CPU frme— 2035.62 MB
2.50GHz
License: Evaluation Mode Datastore Capacity | Free | Last Updat:
@ datastarel 659,50 GB 68,95 GB 07/03j201C
Processor Sockets: 1
Cares per Socket: 1 el | 2]
Logical Processors: 2 Hetwork e T
Hyperthreading: Active B M Metwork Standard switch network 0
Number of NICs: 2
: < | >
State; Connected = =
Virbual Machines and Templates: 0
Host Management
YMotion Enabled: [VIES
Wware EWC Made: e Maniage this host through YMmare wCenter,
FaultTolerance Enabled: NfA
Adtive Tasks:
Host Profile: [U1FS il |
Profile Compliance: @ na
Commands
&1 Hews Virbual Machine o
Recent Tasks X
Mame Target Status Details | Initiated by | Requested Start Ti... < | Stark Time Completed Time
¥ Update user ) hafolderroot @ Completed ract 0B/03(2010 12:34:30 ...  08/03/201012:34:30 ... 0B/03/2010 12:34:33 ..,
[P Tacks | [Evaluation Mode: 60 daus temainina oot

As VMware ESXi was designed to run in server environments and in authorized designed
hardwares, it was neccesary to unable the option in VMware ESXi
“VMkernel.Boot.checkCPUIDLimit”, since it was not supported for DELL Dimension 3100

computers.
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Hardware

Health Status
Processors
Mernary

Skorage
Metwarking
Storage Adapters
Mebwark Adapters

Software

Licensed Features

Time Configuration

DMS and Routing

wirtual Machine Skartup/st
wirtual Machine Swapfile Li
Security Profile

System Resource Allocatic

v Advanced Settings

[?_A Advanced Settings

Configuration %

- Syslog
- ¥Mkernel
L ..w

W ScratchConfig
. Irg
- Numa
. LM
- LPage
[+ Config

Misc

Zpu
- Disk,
- BuFferCache
- Met
- COW
- Migrate
- Mem
- Annotations
. NF5
- WMFS3
- User
- SCS1

Whkernel Boot.check CPUID Lirit Ir2

Refuse ta run on CPUID limited cpus.

Widkemel Boot. clock i ultipliertd ay ay (|

Allow different CPU clock multipliers, even within a single MUMA node or SMP system,

Whkermel Boot. clockMultipliertd ay aryPerMode r

Allow different CPL clock multipliers in different MUMA nodes

Once the Host was configured, a virtual machine with Windows Server 2003 Standard Edition in

Host 1 was installed, and was configured as a web server (IIS). This new virtual machine was

configured with the minimum advised parameters for the server installation of the Operating

System (OS) Windows server 2003 Standard Edition. The configuration was:

1 Virtual Processor

512 MB Virtual RAM,

1 Virtual Disk 8.0 GB

1 Virtual NIC.
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This figure shows the installation of the first virtual machine using the established configuration

Fle Edit View Inwentory Administration Plug-ins Help
B B A rore b g Tventory b B Iwventory
e BaGReRrR$

= [ 182188001
51 11501
General Resources
Guest O5: Micrasaft Windows Server 2003, Standard E... Consumed Host CPU:
(TR i Consumed Host Memary:
R Liepy) Active Guest Memory:
Memory: sizMB Refrash Storage Lsags
FemeryQraiisd; {10300 Pravisioned Storage: .50 GB
YMware Tools: Mot installed Hot-shared Storage: 2.006H
1P Addresses: Used Storage: 8.00GB
DRS Mame: Datastore Capacity Free | Last Update
State: Powered OFF B datastore1 69.50GE  50.95GB 08/03/201C
Host: vmwarehost 1. localdomain < 0 | s
Active Tasks: e =
Network Type
Commands 8 wMNetwork Standard switch netwark
[p Poweron
5 Edit Settings
Annotations
# Edit
Mates:
Recent Tasks x
Hame Target Statls Details | Titiated by Requestad Start Ti.,, = | Start Time Completed Time
#Y Create virtual machine B 1s2.168.0.0 @ Complated raat 08032010 01:08:27 ... 0B[03[2000 01:08:27 ., 0B/IE2010 01:08:28 ..,
F Tasks | Evaluation Mode: 60 days remaining |raat

Once the first virtual machine was configured, the Operating System (OS) Windows 2003 Server

2003 Standard Edition was installed on it.
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Once installed the Operating System on the new virtual machine, the IIS services were installed

and configured on the server.
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After completing the installation of the first Virtual Machine, it was cloned with the software

VMware vCenter Converter Standalone in four additional virtual machines.

| MMware yCenter Converter Standalone

File  Vies

Help

) Convert Machine (5 Configure Machine | () ¢

Shaw: Al ¥ tasksin  Recerk basks ¥

Conversion
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Network:

MICL
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Step 2: Installation and configuration of Host 2.

After the installation of Host 1, Host 2 was configured with the same procedure installation.

VMware ESXi 4.0 was installed on the Host 2 and was configured with the IP address (192.168.0.2/24).

{% 192.168.0.2 - vSphere Client

File Edit Wiew Inventory Administration Plug-ns Help
E @ Q Home b gF] Inwventory [ Inwentary
+
& &
E 192,168.0.2 localhost.localdomain ¥Mware ESXi, 4.0.0, 171294 | Evaluation {60 days remaining}
General Resources
Manufacturer: Dell Inc. CPU usage: 34 MHz Capacity
Model: Dell D051 { laseid 22l
CPU Cares: 1CPU x 2,792 GHz Memory usage: 626.00 MB Caparcity
Processor Type! Inkel(R) PentiumiR) 4 CPLU T T 2035.62 MB
2.80GHz
License: Evaluation Mode Datastare Capacity | Free | Last Update
@ datastorel 69,50 GB 63,9566 01/05/201C
Processor Sockets: 1
Cores per Socket: 1 & | ]
Logical Processors: 2 Nebwork | Type (]
Hyperthreading: Active B M Network Standard switch netwark ]
Number of NICs: 2
Stake: Connected i ! ¥
Virtual Machines and Templates: i}
Host Management
YMation Enabled: WIE
Wiware EVC Mode: IE Manage this host through ¥Mware vCenter,
FaultTalerance Enabled: VIE
Active Tasks:
Host Profile: I
Profile Compliance: @ Nia
Commands B
Recent Tasks X
Mame Target Status Initiated by Requested Start Ti... = | Start Time | Completed Time
|99 Tasks |Evaluation Mode: 60 days remaining  [roat

When Host 2 was configured and installed, the first virtual machine was set up with the same
minimum requirements necessaries for the Operating System Windows Server 2003 Standard

Edition and SLQ Server. The configuration was:

e 2 Virtual Processors

e 384 MB Virtual RAM

e ] Virtual Disk 8.0 GB
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e ] Virtual NIC

2/192.168.0.2 - vSphere Client

File Edit WYiew Inventory Administration Plug-ins Help

E a £y Home b g Inventory b [l Inventory
+

& @

] 192.15&.@.2‘_

(% Create Mew Virtual Machine Ellﬁlfgl

Name and Location
Specify a name and location For this virtual machine

working,..  Properties,.,

| Configwation e
Name and Location ]SLQ-UI

Virtual machine (M) names may contain up ta 80 characters and they must be unique within each
wCenter Server WM Folder.

WM Folders are not viewable when connected directly to & host, To view ¥M folders and specify a location
For this ¥M, connect ko the wCenter Server.,

Help | < Back | Mext = I Cancel |
Recent Tasks »

Marne 4

P Tacks | Fualiatinn Mnde: Al davs remaininn ok

After the installation of the first Virtual Machine (SQL-01), the operating system Windows Server 2003

Standard Edition was installed.

S5L0-01 on localhost. localdomain

Eile View ¥M

uir oB &0 @

& start| | G & |
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After installation and configuration of Windows Server 2003, SLQ Server 2005 was installed with default

settings.

S1.Q-01 on localhost, aldomain

Elle View ym

mn 8 8GR S

File Edt view Tools Window Community Help

) tew query | [y | (5 (5 | |5 H o

Summary |
Conmect - | ) A | VER-;
=1 |43 52L-01 (3GL Server 9.0,1393 - SOL-01\Administr:
5 =
& O ooy | ] SQL-01 (SQL Server 9.0.13¢
[ [3 Server Objects SQL-01
B [ Replication
B [_3 Management
[ [ Motification Services
[ [ 5L Server Agent
) [ Jobs
45 Job Activity Monitor
[ [ Alerts

7 Item(s)

tiame:
[ patabases
[ 5ecuriey
[5erver Ohjects
[ Replication
& B o vamert
1 G Error Logs [ Motification Services
50l Server Agent

|
| Uz Mirasoft SQL Server Ma. [2on® 1nozam

After the installation of SQL Server, the virtual machine was cloned using the software VMware

vCenter Converter Standalone with which four additional virtual machines were created.

[

VMware vCent

File wiew Task Administration  Help

nverier Standalone

W1 Corwert Machine (& Corfigure Machine b4

Show:  All » tasksin  Recent tasks w

Task ID Source Diestination Status Start ke End tirme
i) 192,168,0,2/5LQ-01 192,168.0.2(5LQ-02  Completsd  03/04/2010 11:57:40 a.m, 03104/2010 12:24:03 p.m.

Task Progress
Conversion Status Log Highlights Export Logs. ..
Type: Convert virbual machine to wirtual machine 03/04/2010 12:23:45 p.m, Custamization completed, &
Created: 03042010 11:57:39 a.m, by ssanchez 03/04/2010 12:23:43 p.m, Removing System Restore checkpoints completed,
Status: Completed 03/04/2010 12:23:32 p.m, Starting remeving System Restore checkpoints,
Started: 03/04/2010 11:57:40 a.m, 03/04/2010 12:23:14 p.m, Connecting to the target virtual machine,
Completed: 03/04/2010 12:24:03 pum, 03/04/2010 12:23:14 p.m, Starting customization,
Running time: 26 minute(s) 03042010 12:23:13 p.m, Reconfiguration completed.
#verage transfer rate: 2,84 MBfs 03/04/2010 12:23:03 p.m, Applying reconfigurations.
03/04/2010 12:22:41 p.m, Processing the reconfiguration datastare,
<usfuqtzmu 12:22:34 0.m, Startina reconfiouration, a2 b2

Steven Sanchez Fermin Page 35



5. WORKING METHODOLOGY

In order to provide service agreements that meet the needs of business and its customers is

imperative to choose appropriate metrics to ensure that service level agreements are being met

and are aligned with business needs. However, since the metrics are derived from the SLA and

the contract itself. For this project, the following metrics commonly used in physical

environments, were chosen and tested under a virtualized environment. In addition, two new

metrics were proposed which should be considered in the SLA for environments.

SLA Area Metric Description
Availability Percent of Downtime % of Infrastructure downtime.
o . . Average time required to repair a

Availability Mean Time to Repair . i
failed component or device.

Availability Response Time Time a genetic s.ystem takes to
react to a given input.

Availability Percent of Up time % of Infrastructure uptime.

Performance CPU Utilization The amount of time not in the
idle task.

Performance Disk Performance Total job completion time.

Quality of Service

Latency

Measure of time delay
experienced in a system.

Configuration

New VM Basic Configuration

Time to deployment a pre-
configured OS or applications.

Configuration

New VM Unapproved OS or
Applications

Time to deployment a new OS or
applications.
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For the development of this methodology, several commercially available tools were used such
as Client vSphere VMware, VMware Converter Standalone vCenter, Solarwinds Engineer's

Toolset, PRTG Network Monitor which were used to measure and manage this metrics.

The three main points to consider were:

1. The creation of a virtual laboratory which was developed using the VMware ESXi

virtualization platform.

2. The measurement of chosen metrics in different settings in each host virtualization (6 different

scenarios for the host 1 and 7 different scenarios for the host 2).

3. The new metrics were measured for both a new Virtual Machine for a basic configuration and

for Virtual Machine unapproved new operative system or applications.
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6. OBSERVATION AND FINDINGS

Based on the chosen metrics, it was proceeded to develop the testing laboratory and the

necessary performance tests.

Host 1 (IIS)

After being initialized and configured the Host virtualization and found this with the default

configuration (without any virtual machine running) it was determined that the maximum

processor usage was about 43 MHz, this represents only 2% of total processor utilization.
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It was found that the average usage of read/write Hard Disk did not exceed 0.0506 KBps. As
shown in the figure below.
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The average consumption of the memory in the Host 1 did not exceed 644,163.7 Kilobytes.
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Finally, at power on the host 1 it was also observed that, both the bandwidth and response time
of the equipment did not exceed 1 millisecond (on average 0 milliseconds) and the bandwidth

did not exceed 2216 bps.
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The Overall System Performance in the Host O with no active virtual machines was as follows:
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After testing the different metrics on Host 1, without any active Virtual Machine, it was
proceeded to power on the first virtual machine to determine what changes in the values of the

metrics could be found.

This first Virtual Machine was set up like an Unapproved OS or Applications in order to

determine the Time to Deployment the new OS or Applications.

The estimated time of installation and power on, of the first virtual machine was: 1 hour, 6

minutes.

It is observed in the installation of the new virtual machine, that the CPU usage in the Host 1 did
not exceed 25% of utilization during the installation process. However, during the startup of the
Virtual Machine, it was observed a significant increase in the use of CPU, with peak values up to
81%, which remained just a few minutes, returning to their minimum values after the Operating

Systems start all its services.
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The Hard Disk utilization presented a maximum peak of 10,597 KBps during the startup of the
virtual machine, returning to minimal values after all the components of the Operating System

loaded.
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It was observed that once the virtual machine was turned on, the physical memory consumption

of Host 1 increased in the same proportion to the assigned virtual memory set for this virtual

machine (512MB).
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With the activation of the first virtual machine, it was observed that the bandwidth remained the

same and the response time also remained the same as when there was no active virtual machine

The use of the network card did not exceed 19% during the runtime.

Similarly, it was determined that the memory consumption during the installation period stood at

an average consumption of 1, 113,930.0 Kilobytes (1.1 GB).

The Host response time throughout the installation process was approximately (1.22 ms.)

Steven Sanchez Fermin Page 45



(% 192.168.0.1 - vSphere Client EEX

Fle Edit Wiew Inventory Administration Plug-ins Help
Ed @ vome b gg wentory bR Inventory
4
5 &
=l E 192.168.0,1 ymwarehost 1.localdomain ¥Mware ES: .0.0, 171294 | Evaluation (60 days remaining)
II5-01
> E ¥ ty cl ouirce: Allocatiol Performance Qs ilE
Nets Real-time, 09/03/2010 05:36:22 p.m. - 09,/03/2010 06:36:22 p.m. Chart Cptions,,,
Graph refreshes every 20 seconds
3000
=
g
; {
H
L 1500 1 1 | I | 1 | l 1 | ESTES
\/ '
\ 4
b
[\ l AN,
T T T T e e T T T T =
05:40 p.m, 05:45 purn. 05:50 p.ra. 05:55 p.m. 06:00 p.m, 0605 purn. 06:10 purn, 06:15 p.rn. 06:20 p.rn. 06:25 pum. 06:30 purn, 06:35 pumn.
Time
Performance Chart Legend
Key | Ohbject | Measurement Rollup Units Latest | Maximum | Minimum Average
-] wmwarehost1.lo...  Data receive rate Average KBps 270 2144 a 114,844
=] wmnicQ Data receive rate Average KBps 270 2144 a 114,844
wiwarehostllo...  Usage Average KBps 966 2218 a 17555
[} wiwsarehost1.lo..,  Data transmit rate Bwerags KBps 695 900 i 60.133 1
[ ] wmnict Data transmit rake Bwerags KBps 695 900 o 60,133 1
1
Recent Tasks x
Hame Target Status Details Tnitiated by Requested Start Ti,. = | Start Time Completed Time
A Tasks Evaluation Mods: B0 davs remaining oot

After testing the different metrics of the first Virtual Machine, it was preceded to power on the

second virtual machine to determine which changes in the values of the metrics could be found.

This second Virtual Machine was installed like a New VM Basic Configuration in order to
determine the Time to Deployment to Pre-configure OS or Applications.
Using the VMWare vCenter Converter Standalone utility, a copy of the first virtual machine

named IIS-02 was created.

Approximate time of cloning and power on, of the second virtual machine was 13 minutes and

46 seconds.
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After completing the cloning of the second virtual machine, two additional copies of the same
were created, presenting an average of cloning and executing of about 13 minutes and 25

seconds each.
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While executing the second virtual machine, we noticed that there was a peak in the use of the
CPU of Host 1 that increased to 95% and remained for a time interval of about one minute, after

this time, the CPU utilization returned to an average of 6%.
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Also, the hard disk usage increased during the startup of the virtual machine. After the start up,
the read/write process decreased when the OS started all its services.

The use of physical memory increased to 1.4GB during the start up and then declined to 890MB
in average.

The average bandwidth consumption remained at 1.5KB and the average response time was

about 0 milliseconds.
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With three active virtual machines, it was observed that both the CPU and the hard drive kept the
same behavior obtained in previous tests. Only the use of physical memory showed an increase
keeping them in 1GB average. The use of the bandwidth showed a slight increase of 2.7 KBps.

The average response times of Host 1 remained as in previous cases.
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With the activation of the fourth virtual machine, the result was that the use of CPU and disk
kept the same behavior. The physical memory consumption increased to 1.2 GB. The bandwidth

use increased to 3.7 Kbps and the response time remained at 0 milliseconds.
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With the activation of the fifth virtual machine, it was observed that the CPU usage kept the
same behavior as in the four previous cases; it caused a spike in CPU usage of 85% when turning
on the virtual machine, but once this loaded all Operating System components, the CPU usage
declined to 15% of its average capacity. The hard disk use had the same behavior as in previous

cases holding on average use of 216 KBps.

In the case of memory use, although it was assigned to each virtual machine 512MB of Virtual
Memory, which represents that with the total memory installed on Host 1 (2 GB) only 4 virtual
machines should be able to run concurrently. It was seen that the fifth virtual machine ran
without any problem, showing an average consumption of physical memory with this fifth virtual

machine of 1.4GB of memory consumed.

The bandwidth consumption increased to 4.3 Kbps and the response time remained at O

milliseconds.
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CPU Performance
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Network Performance
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Host 2 (SQL)

After Host 2 was started up and configured with the default configuration (without any virtual
machine running) it was determined that the maximum processor usage was about 2% of its
capacity. The average physical memory consumption remained 643,185.6 Kilobytes (643 MB).

The network utilization stood at 1,447 KBps.
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Memory Performance
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Once tested the different metrics on Host 2, without any active Virtual Machine, it was
proceeded to initialize the first virtual machine to determine what changes in the values of the

metrics could be found.

This first Virtual Machine was set up like an Unapproved OS or Application in order to
determine the Time to Deployment the new OS or Applications. The estimated time of

installation and power on, of the first virtual machine was: 1 hour, 32 minutes.

During the installation of the first virtual machine with Windows 2003, it was determined that
the response time to server virtualization "host 2" did not exceed 2 ms. Also, the CPU usage
came to 99% of its capacity at time intervals that never exceeded 2 minutes of continuous use.
The average use during the installation remained at 80%, declining to 25% average after the

installation of SQL.

The memory use did not exceed the 800 Mbytes. The maximum bandwidth used during

installation was about 4 Mbytes.
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CPU Performance
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Network Performance
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After being tested the different metrics in the first Virtual Machine, we proceeded to initialize the

second virtual machine to determine what changes in the values of the metrics could be found.

This second Virtual Machine was installed like a New VM Basic Configuration in order to

determine the Time to Deployment to Pre-configure OS or Applications.

Using VMWare vCenter Converter Standalone we proceeded to create a copy of the first virtual

machine with SQL-02 name.

Approximate time of cloning and implementation of the second virtual machine was 26 minutes,
23 seconds.
The average time of cloning and turning on of the third, fourth and fifth virtual machine was 31

minutes, 4 seconds.
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In the startup of the second virtual machine (SQL-02), it was observed that the response times of
the equipment did not exceed 1 millisecond (on average O milliseconds) and the bandwidth did

not exceed 1% of a 100Mbps link.

CPU utilization remained at 14% with a peak at the beginning of the operating system of 99%.

The memory consumption remained on average in 1,153,984.9 KB (1.1 GB).
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Memory Performance
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Since the third virtual machine (SQL-03) powered on, it was observed that the computer's
response time did not exceed of 1 millisecond and the bandwidth did not exceed 1%.

CPU utilization rose to 45% with a peak at the beginning of the operating system of 99%.

The memory consumption remained on average in 1,730,432.5 KB (1.7 GB).
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CPU Performance
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Since fourth virtual machine (SQL-04) powered on, it was observed that the response time of the

equipment did not exceed 1 millisecond and the bandwidth did not exceed 1%.

CPU utilization rose to 54% with a peak at the beginning of the operating system of 99%.

The memory consumption remained on average in 1,785,033.8 KB (1.7 GB).
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Disk Performance
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The fifth virtual machine (SQL-05) could not be initialized because the available memory

resources on Host 2 were not enough.

% 192.168.0.2 - vSphere Client

File Edit Wiew Inventory Administration Plug-ns Help
a ﬁ? Home b g8 Inventory Inventary
n e 98GR e

= @ 19z.168.0.2
f sto-ol mpe
@ SLG-02 & . Permissions
f sLo-03 . . .
Description, Type or Target contains: - Cleal
f 004 pion, Typ g
@ SLQ-DS_ Description Type Date Time = [ Task Target User ~
@3 Cannot power On 5LQ-05 on localhost localdomain, € error 04/04/2010 12:23:45 p.m. rook B
A general system error occurred:
@3 Message From localhost. localdomain: Group & irfo 04/04/2010 12:23:44 p.m. rook
Wi, 3439571 Can't admit ¥ Memary admission ]
£ | 5
Event Details =
Type: error User: root Time: 04/04/2010 12:23:45 p.m.
Descripkion:
(ﬁ 04/04/2010 12:23:45 p.m., Cannot power ©On SLO-05 on localhost.localdomain in ha-datacenter. A general system error occurred:
Recent Tasks X

Mame

Target

Status

Initiated by Reguested Start Ti... = | Start Time Completed Time

@ Power On virtual machine

@ sLg-0s

(=]

Group vm. 348957 Can't admit
WM: Memory admission check.
Failed. Requested min: 20138
pages Could not power an M ;
Admission check Failed for
memory resource Please refer
to khe YMwars ESH Resouroe
Management Guide Far
information on resource
management settings. Failed to
power on YM

root 04/04/2010 12:23:43 .. 04/04]2010 12:25:43 ... OHO4/Z010 12:23:45 p.m.

@ Power On virtual machine

[ Tasks

G sLg-o4

@

Completed root 04/04/2010 12:19:07 .. 04/04/2010 12:19:07 ...  OHO4/2010 12:19:13 pum.

Evaluation Mods: 59 ;:iéys. raméining [root

In order to optimize the use of virtualization servers (hosts), several tests were made by mixing

different types of services (SQL, IIS) in a same host.

In these tests we could demonstrate that using three virtual machines running IIS service and two

virtual machines running the SQL on the same Host, the performance of the Host was not

seriously affected and could keep up to 5 instances of virtual machines at the same time.
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During this test we found that the average CPU usage remained at 35%. The average use of

physical memory was 1.5GB.

It was verified that the response time of the equipment did not exceed 1 millisecond and the

bandwidth did not exceed 1%.

The memory consumption on average remained at 1.5 GB.
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Mean Time to Repair.

In order to determine the approximate time to recover from a disaster of a virtual machine caused

by a failure in the operating system or installed applications, we proceeded to take a snapshot of

the virtual machine (SQL-01), which was working in perfect condition.

r::". ' 92.168.0.2 - vSph [ 51.Q-01 on localhost. localdomain

File Edit View Invencorf C1S YW |V

Power
Guest

Snapshot

= B 192.168.0.2 0 Edit Settings. ..
Gh 1501
Gh 11502
&h 115-03
Gh 1504
(s [5Lo-01
Gh SLe-o2
Gh 5LQ-03
Gh SLq-04

3 snapshot Manage:
Add Permission...  Crl+P &

Report Perfarmancs..,

Recent Tasks

)% 20z aM

File Wiew WM

N & B G E R @

B 192.168.0.2

& s
G mus-0z Snapshots for SL(_H]‘l
& 1s-03
s =1 [ Virtual Machine Working wirtual Machine Warking
% 5LQ-02 ® *ou ars here
5LQ-03
& slg-n4

Edit Virtual Machine Snapshot

1 |maquine

~Description

l This is & Snapshat of the virkual maguine working

Delete Deleteall |

Recent Tasks
Mame

$ Create virtual machine

Efstartl 1B & |

[ Tasks |
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After the creation of the snapshot of the virtual machine, an intentional fault was introduced to
the OS by using the command “del /s /f /a: RHSA *.*”” which eliminated the part of the System

of the Windows operating files system.

% 5L.G-01 on localhost. localdomain

File Mz WM

P &0 GRS

C:x>del 7
Deletes one or more files.

DEL [-P1 [~F1 [-51 [»Q1 [-ALL:]attributes]] names
[ERASE [/P1 [~F1 [~81 [-Q1 [-ALl:Jlattributes1] names

names Specifies a list of one or more files or directories.
Wildcards may be used to delete multiple files. If a
directory is specified. all files within the directory
will he deleted.

Prompts for confirmation before deleting each File.
Force deleting of read-only files.
Delete specified files from all directories.
Quiet mode. do not ask if ok to delete on global wildcard
Selects files to delete based on attributes
attributes R Read-only files S System files
H Hidden files A Files ready for archiving
— Prefix meaning not

If Command Extensions are enabled DEL and ERASE change as follows:

The display semantics of the #§ switch are reversed in that it shous
you only the files that are deleted. not the ones it could not find.

C:\>del ~s /f ratrhsa
The syntax of the command is incorrect.

C:n>del ~s AF sazrhsa *.%

Recent Tasks
Mame

¥4 Create virtual machine

& & | ommand Prompt

1 Tasks
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= 5L.0-01 on localhost. localdomain

File  Wiew WM

[T N B < B i

Command Prompt - del

IC:vD>del ~7
Deletes one or more files.

IDEL [-P1 [-F1 [»81 [#G1 [#ALL:lattributes]] names
ERASE [-P1 [~F1 [~81 [~Q1 [-ALL=]attributes]] names

Specifies a list of one or more files or dll-ecturl.e_..
Wildcards may be used to delete multiple files.
directory is specified. all files within the dlrectnry
will be deleted.

Pronmpts for confirmation bhefore deleting each file.

Force deleting of read-only files

Delete specified files from all _.ub(lu-ectmue_n

Quiet mode. do not ask if ok to delete on global wildcard
A Selects files to delete based on attributes
attributes R Read-only files § System files

H Hidden files A Files ready for archiving

— Prefix meaning not

If Command Extensions are enabled DEL and ERASE change as follows:

The display semantics of the /8 switch are reversed in that it shows
wou only the files that are deleted. not the ones it could not find.

C:n>del s #f ra:irhsa
The syntax of the command is incorrect.

s #f /a-

Ave yo

file —

file —

file — .COM
file —

'! ’_-,! rufis- e | | & command Prompt - d..

File View WM

oo

HTLDR is missing
Press Ctrl+Alt+Del to restart

00/ ¢ =88

| ||
M EEm

S

After verifying that the operating system was corrupted, the next procedure was to restore the

last snapshot taken, and verify that the virtual machine could initialize properly.
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File Edit View Inventor

8o
mownp B

Horne

e
File View %M

[ B R

= @ 19216802
& 1s-01
1s-02
115-03
1504
sLQ-01
sLQ-02
SLQ-03
SLQ-04

BREeREE

Recent Tasks
Mame

¥ Creats virtual machine|

@ Snapshots for 5LQ-01

o 0@ slg-nl
=1 [Virkual Machine Working

NTLDR is mi @ ‘fouarehere

Press Ctrl+

Goto Delete

hKame

Virtual Maching Working

Description

This is & Snapshat of the virtual maguine
waorking properly.

Delete Al

Edit

F'g:-f B [= JEl JEs ] I
5 File “iew WM
i | &8 @ &R ¢ E=
File Edit  Vie
ag
i 3
] 192,15
N &h s = slo-01 Mame
o] &h 1s i I = | virtual Machine Warking wirtual Machine Workin
& 1s NTLDR is mif @ Youare here ?
& 1us Press Ctrl
% S - Description
SL
& s This is & Snapshot of the virtual maguine
B s working properly .
Confirm
1 iZurrent stake of the Virkual Machine will be lost unless it has been saved in a snapshot, Rewvert to snapshat 'Wirtual
. Machine Working'?
Go ko | Delete Delete Al
<
EEEEE
[MEE T

For Help, click Help Topics on
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)

File Edit View Irventor

BB awl® 1> 8B GBS

Wiew WM

- [@ 19218802
& 1Is-01
1 1s-0z
(1 15-03
G S04
s 5101
1 sLg-0z
(#1 sLg-03
& sLo-0d

i

Microsoft*

E )
Windows Server 2003

Recent Tasks g Carparation Micresoft:
Mame

#Y Power On virkual machi
#Y Power OFF virtual mad
ﬁ Rebook guest

#Y Revertsnapshat

& Tasks

It was determined that the recovery time of the virtual machine using the Snapshots was of 1:15
(one minute, fifteen seconds). This represents a considerably reduced time when compared with

the same problem in a physical environment, in which the recovery time for this type of disaster

is within 2 and 24 hours.
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7. CONCLUSION

This project was successful because the goals were achieved, as shown in the tested environment
section. The physical environment metrics of Availability, Performance and Quality of Service
were tested and measured in the virtualized environment, in order to prove if they could be used
to make optimal Service Level Agreements. In addition, there are two new metrics that should be
taken into consideration when an SLA is established for virtualized environments such as: “time
to deployment a pre-configured operating system” and “time to deployment a new operating
system”, since it is important to determine if the agreed times in the SLA for the deployment of a

new Virtual Machine are being met and satisfy the costumer’s needs and the IT department.

Another important finding was that the percent of downtime in a virtualized environment are
smaller than the percent of downtime in a physical environment, because the average time
required to repair a virtual machine are smaller, which result in improved response time by the

IT team to the clients and more efficient SLAs.

Analysis showed that the CPU utilization is more efficient in virtualized environments than in
physical environments, since it can achieve up to 85% percent of CPU with no degradation in the
Host server. However, it is advisable to pay attention to the CPU Utilization metrics as the limits
for this metrics in the service level agreements for virtualized environments could easily be
exceeded if the consumption of the processes that are running on different virtual machines are

not properly analyzed.

In conclusion, it was determined that the same metrics selected and used for physical
environments can and should be used in virtual environments as they ensure compliance with the

agreements established.
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8. RECOMMENDATIONS

It is important to continue testing and identifying new metrics explicit from virtual environments

that may be useful to create better Service Level Agreements.

As a final reocommendation, companies that are moving from physical environment to
virtualized environment need to re-evaluate the values used in the metrics for the creation of the

Service Level Agreements, since they change drastically in the Virtual Environment.
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APPENDIX I - Virtual Machine 1 Configuration

1 - vSphere Clien

Flle Edt View Inventory Admimistration Plug-ns Help

‘g Home b g Trwentory b Bl Iventory |

+
& &
[182,188.0.1] vmwarchos [%) Create New Virtual Machine
Getting Start Configuration
Select the configuration for the wirtual machine =l
What is
Ahost is .
as ESX of Configuration ~ Configuration
B Location
CPU and]| ‘  Typical
give virty Create a new virtual machine with the most commen devices and configuration options.
connecti
You can ' Custom
one or b Create a virtual machine with additional devices or specific configuration options.
The easif |
virtual a Select a Disk
machine Ready to Complete
installed.
system ir}
Basic T3
&' Dep
&t cre i
Help < Back | Hext = I Cancel | hdl
Recent Tasks R | X
Name | Target | Status | Details | itiated by | Requested Start Ti.., = | Start Time | Completed Time |
[FATasks |

[Evaluation Mode, 60 days remaining

1 - vSphere Clien

Flle Edit View Inventory Administration Plugins Help

ﬁ ﬁ ‘g Home b gf] Inventory b [l Inventory |
+

&5 &
iR vmwarehos [ Create New Virtual Mac
Getting Star  Name and Location
SpaciFy a name and location For this wirtual machine =
What is
A hostis BT T T
Rty N:r‘r:eu;;::ucatiun i
CPU and]| i =01
givetill Ll e Yirtwal machine (VM) names may contain up t 80 charackers and they must be unique within each
i 55 o % wCenter Server YM folder,
connecti Guest Operating Systerm
UM Folders are nok viewabls when connected directly ta a host. To view VM Folders and specify & location
You can For this ¥M, connect bo the vCenter Server,
one or ml
The easi roller
virtual a Select a Disk
machine Ready to Complete
installed
system ir}
Basic T
&' Dep
&t cre
Help =< Back | Hext = I Cancel | -
Recent Tasks R | X
Name | Target | Status | Details | itiated by | Requested Start Ti.., = | Start Time | Completed Time |
[E Tasks | [Evaluation Mode: B0 days remairing | root
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Flle Edt View Inventory Administration Plug-ins

Help

[« ‘g Home b gf] Inventory b 1

Inventory

g @

[192.166.0.1) vmwarehos [ Create New Virtual Mac
Geting Sta|  patastore
Select a datastore in which ko store the virbual maching files o
What is
Ahostis
as ESy of|  Confiauration Select a datastore in which to store the virtual machine files:
cPU andll Mame and Location
give vt Datastore Mame | Capacity | Provisioned | Free | Type | Thin Pravisioning | Acces
Ennnecth Virtual Machine Yersion [datastarei] (950GE  S6IODME  68.05GE WMFS Supported Single
Guest Dperating System
You can
one or D1
The easi SCSI Controfler
virtual a Select a Disk
machine Ready o Complete
< I 3|
installed | — — e — — e
systemiy Compatibility:
Validation not applicable this time.
Basic T3
' Dep)
& cre
Help < Back | et = I Carcel | -
Recent Tasks A X
Hiame | Target | Skatus | Detals | Initisted by | Requested Start Ti... — | Start Time | Complated Tims

[E Tasks |

Evalustion Mode: B0 days remaining

ioat

Flle Edt View Inventory Admimistration Plug-ns Help

B ‘g Home g Inwentory b [l Iventory |
4
B @
[192.168.0.1] ymwarehos Create New Virtual Mac
Getting St yirtual Machine Yersion
What is
Ahostis
as ES) of|  Sonfiurstion ~Yirtual Machine ¥ersion
Mame and Location - .
is host or cluster supports more than one YMware virtual machins version. Spacify the wirtual
CPUandll | ore This host or clust t th WM tusl machi Specify the wirtual
el machine version ko use.
GVE VITUL|  yirtyal Machine Version
connectiyl 7 et pperating System
You can © Virtual Machine Version: 4
one or b This version wil run on ¥Mware ESK Server version 3.0 and later, and YMware Server 1,0 and
k later. This version is recommended when sharing storage or virtual machines with ESX Server
The easi 5CSI Controller versions up ta 3.5,
virtual a Select a Disk . . -
wackind Read Faehlits * Virtual Machine Version: 7
This version wil run on ¥Mware ESX Server version 4.0 and later, and VMware Server 2.0,
installed.
system I Choose this version If you nesd the latest virtual machine Features and da nok nesd ko migrate ko
ESX3.
Basic T3
&t Dep)
& cre
Help < Back | Hext > I Cancel | -
Recent Tasks % | %
Hame: | Target | status | Detalls | Mitiated by | Requested Start Ti.., < | Start Time: | Completed Time

[ Tasks |

[Evaluation Mode: B0 davs remaiing
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Flle Edit View Inventory Administration Plugins Help

B8 ‘g Home b gf] Inventory b [l Inventory

+
&5 &
[192.186.0.1] wmwarehos [ Create New Virtual Mac
Getting Start Guest Dperating System Virtual Machine Yersion: 7
Specify the quest operating syskem bo uss with this virtusl machine =
What is
ANl Corfiquration
as ESX of s oo L Guest Operating System:
CPUandll -
ive virtd]|  Detasiore * Microsoft Windaws
g T dirtual Machine Yersion ~
connecti Guest Operating System B
VS © Novell Netware
one or b " Solaris
The easi1 ritraller " other
virtual a| Bk
machine Ready o Complete
installed
system irf Identifying the guest operating system here sllows the wizard bo provids the appropriate dsFaults for
the operating system installation.
Basic T3
' Dep)
& cre
Help < Back | Hext > I Cancel | -
Recent Tasks Zi | ®
Hame | Target | Status | Detslls | Tnitistsd by | Requested Start Ti... — | Start Time | Completed Time
|9 Tasks | [Evalustion Mode: 60 days remaining  |1oot

Flle Edt View Inventory Admimistration Plug-ns Help

‘g Home b g Trwentory b Bl Iventory

+
& &
[182,188.0.1] vmwarchos [%) Create New Virtual Machine
Getting Starj  cpys Virtual Machine Yersion: 7
Select the number of virtual processors in the virtual machine. =
What is
Ahostis T
onfiguration
&t Harne snd Location Humber of virtual processors:
CPU and H
give virty Datastore
connectl|  ruglachine Yersion The runiber of virtusl processors that can be
Guest Cpsrating System created for 3 VM depends on the number of
VolEs CPUs licensed CPUs on a host and the number of
processors supported by the guest OS.
one or b
e | Click Help for infarmation an the number of
Aual olatt a Dick processors supparted for various guest operating
virtual & 2 systems.
machine Ready to Complete
installed.
system ir}
Basic T3
&' Dep
&t cre
Help < Back | Hext > I Cancel | bl
Recent Tasks b | x
Hame | Target | Status | Dekalls | Tnitisted by | Requested Start Ti.,, = | Start Tme | Completed Time
[E Tasks | [Evaluation Mode: B0 days remairing  |root
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Flle Edit View Inventory Administration Plugins Help

ﬁ ‘g Home b@ Inventory D@ Inventory |

+
& &
[182,168.0.1] wmwarehos [ Create New Virtual Machine
GettingStal  Memary Yirtual Machine version: 7
Configure the virtual machine's memory size. =l
What is
':Shg;;'sn T  Memory Confiquration
Hame and Location
Lol i 255 GB e = =
;s:l\j;zl Datastre Tk Memary Sizs: 512 7| | MB
Eoanechy M’w Masimum recommended For this
Guest Opsating System 54 GB— <l guest OS: 4 GB.
You can % 32GB[H Maximum recommendsd For best perFormance: 2036 M8,
lemory L
oneor oyl ek T g Dot recommended For s
e e 5GB guest O5: 1 GB.
Select a Disk. 4GB <l Mirirum recommended For this
itz e Gt s <l guest O5: 512 MB.
machine Ready to Complete 2 GB
installed. 1GE 4
system ir} 512 MRk
256 MB
128 M|
Basic T3 64 MB
&' Depl 32 MB
16 M8 | |
4
&l Cre 8ME
4MB
Help < Back | Hext > I Cancel | -
Recent Tasks % | X
Hame | Target | status | Detalls | Tnitisted by | Requested Start Ti,, = | Start Time | Completed Time |
[ Tasks |

|Evaluation Mode: B0 davs remairing

Flle Edt View Inventory Admimistration Plug-ns Help

‘@ Home b g Irwentory b [l ventory |
& &
[13z,168.0.1

wvmwarehos Create New Virtual Machine

Getting Star

Network

Wirtual Machine Wersion: 7
Which network connections will be used by the virtual machine?

-
What is
Ahost is -
as ESy of|  Confisurstion  Create Nebwork Connections
Hame and Location
CPUandll o oyre How many NICs do you want b connect? i
give virty| T
Y| virtusl machine version
EOMNECI|  Gyinct Cperating System I ot
= Hetwark e Fower On
You can M—s
lemary
one or b sl MIC 1t [uM Metwork =] iElDDﬂ 2|
The easif|  5CsIController
virtual & Select & Disk
machine Ready to Complets
installed.
system if
Adapter choice can affect both networking performance and migration compatibility. Consult
Basic T4 the YMware KnowledgeBase for more information on choosing among the network adapters
supported for various quest operating systems and hosts.
&t Dep)
& cre
Help < Back | Hexk > I Cancel | -
Recent Tasks 2 x
Name [ Target [ Status | Detalls Tnitisted by | Recuested Start Ti,,, — | Start Tme | Completed Time I

|#7 Tasks

Evalustion Mode: B0 days remaining 100t
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Flle Edit View Inventory Administration Plugins Help

[« ‘g Home b gf] Inventory b [l Inventory |

+
5 &
[182.168.0.1 ymwarehos Create New Virtual Mac [
Getting Star}  gCs Controller Virtusl Machine Yersion: 7
Which 551 controller type would you like to use? |
What is
Ahostisf———m—
as ESx of|  Configuration SCST controller
CPU angl| b andLocstion
v Datastore " BusLogic Parallel
Ennnecth Virtusl Machine Yersion & (5t Logic Paralel
Guest Cperating System
You can CPLs L5l Logic SAS
one or b Mt © Mware Paravirtusl
Hetwork
The easi 5CSI Controller
virtual a| Select a Disk
machine Ready to Complete
installed.
system ir}
Basic T3
5t Depl
& cre
Help < Back | Hext = I Cancel | -
Recent Tasks A X
Hiarhe: | Target | Status | Detalls | Tritisted by | Requssted Start Ti.,, < | Skart Tims | Completed Tims i
[E Tasks | Evaluation Mode: B0 days remaining 1ot

Fle Edt View Inventory Administration Plug-ns Help

B ‘Q Home b g Trwentory b Bl Iventory |
+

i
[192,168.0.1

vmwarehos [ Create New Virtual Machine
Getting Starl|  Gelect & Disk Yirtual Machine wersion: 7
What is
Ahost is
as Eox of|  Soffiustion A wirtisal disk is composad of one or mors files on the host fls system, Together these filss appear as a
Narne: and Location single hard disk bo the quest operating system.
CPU and)|
rt Datastore
QIVE VIMU 4 ) pachine Yersion Select the bype of disk o use,
connect Guest Operating System =
Youcan || B
oneor b Mermory @ Create a new virtual disk
Iebwork
The easif %”tl’;_"i’ " Lise an existing virtual disk
elect a Disl
virtual 3 Reuse  previously configured virtual disk,
machine Create a Disk.

installeg ]|  Advanced Options ~

system irf Ready to Complete

Raw Device May

Give your virkusl machine divect access b SAN. This option allows you to
use existing SAN commands o manags the starags and continus to
access it using a datastore,

" Do not create disk

Basic T3
&' Dep
&t cre ||
Help < Back | Hexk > I Cancel | bl
Recent Tasks b | x
Hame | Target | Shatus | Detals | Initisted by | Requested Start Ti.., — | Start Time | Completed Time |
[E Tasks | [Evaluation Mode: B0 days remairing | raot
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Flle Edit View Inventory Administration Plugins Help

[« ‘g Home b gf] Inventory b [l Inventory

+
5 &
[192.166.0.1) vmwarehos [ Create New Virtual Mac
Getting Star Create a Disk Virtual Machine Yersion: 7
Spacify the virtual disk sizs and provisioning policy =
What is
Ahostis =
a5 Eay of| Confinurstion e
Hame and Location :
CPUandll . e Disk Siee: a3 |oB -
give Vm? Virtusl Machine Yersion
connectil ¢ oot operating Svstem ~ Disk Provisioning
CPUs
You can I Allocate and commit space on demand ¢Thin Provisioning)
one or py|  Memar
1 Network I support clustering features such as Fault Tolerance
The easi SCST Controller
virtual a| Selecta Dusk_ S
machine Create a Disk
installed. ed Options {3 Store with the virtual machine
i Ready b Complete
system ir} oSl ¢ Specify a datastore:
Basic T3
' Dep)
& cre
Help < Back | ek = I Cancel | -
Recent Tasks Zi | ®
Hiarhe: | Target | Status | Detalls [ Tritisted by | Requssted Start Ti.,, = | Skart Tims | Cormpleted Tims
|9 Tasks | [Evalustion Mode: 60 days remaining  |1oot

Flle Edt View Inventory Admimistration Plug-ns Help

‘Q Home b g Trwentory b Bl Iventory

+
i
[192,168.0.1 vmwarehos [ Create New Virtual Machine
GettinaSta]  pdvanced Options Yirtual Machine wersion: 7
These advanced options do not usually need to be changed. |
What is
Ahost is
as ESy of|  Cenfisuration Specify the advancsd optins For this virtusl disk, Thess options do not normally nesd
ceU and|l Mame and Location to be changed.
rt Datastore
GVE VIMU ) wachine version [~ Virtual Device Node
connectyl g act Operating System & [scsrqo:n -
Youcan || B I El
one or by|  Hemort *
Iebwork
The easif| 5CSIController —Mode
virtual & Select a Disk I~ Independsnt
machine || Sedmalish Independent disks are not affected by snapshots.
ioen Advanced Options
N neadiio Bempte € Persistent
system ir} Iy bo Camplete .
Changes ars immediately and permanently written ta the disk,
€ Noripersistert
1 Changes to this disk are discarded when you power off or revert ta the
Basic T4 snapshot.
&' Dep
&t cre
Help < Back | Hext > I Cancel | bl
Recent Tasks b | x
Hame | Target | Shatus | Detals | Initisted by | Requested Start Ti.., — | Start Time | Completed Time
[E Tasks | [Evaluation Mode: B0 days remairing | root
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192,168.0,1 - vSphere Clien

File Edit WView

Inventory Administration Plugins Help

B8 ‘g Home b gf] Inventory b [l Inventory

+
5 &
[ 132.168.0.1) vmwarehos [ Create New Virtual Mac
Getting Start Ready to Complete Virtual Machine Yersion: 7
Click Finish to start a task that will crsate the new virtual machine =
What is
ANl Configuration
as ESX of SO Settings For the new virtual machine:
Hame and Location
CPUancll 1 rove Il o
give virtull o schine Yersion Host/Cluster: vmwarehost 1 localdomain
connect| ot Greratin Susten Datastore: datastorel
fadfa L a2 Guest 05: Microsoft Windows Server 2003, Standard Edition (32-bit}
You can LBl CPUs: 1
one or py|  Memar Memary: 512 ME
1 Hetuork NICs: 1
The easil|  5C51controller NIC 1 Metwork: M Network
Select 4 Disk NIC 1 Type: E1000
viliglag et SCS Cortroller:  LST Logic Paralls
machine IR Create disk: Nevs virkual disk.
installed Advanced Options Disk caparity: 868
systemif| Readvtatomplete Datastore: datastore
wirtual Device Mode: SCSI (0:0)
Disk mode: Persistent
Basic T3
' Dep)
I~ Edit the virtual machine settings before complation |
4+
&7 Cre /i Creation of the virtual machine (¥M) does not include automatic installation of the guest operating
system. Install a guest OS on the VM after creating the VM,
Help < Back | Firish I Cancel | -
Recent Tasks Zi | ®
Hiarhe: | Target | Status | Detalls [ Tritisted by | Requssted Start Ti.,, = | Skart Tims | Cormpleted Tims
[# Tasks | [Evalustion Mode: 60 days 1emaining oot
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APPENDIX II - VMware vCenter Converter (IIS) Procedure.

File Wiew Task Administration  Help

W Convert Machine (B Configure Machine | (L)

Show: Al ¥ tasksin  Recent tasks W

Task ID ' Source Destination Status Start time End time:

Welcome to VMware vCenter Converter Standalone

WMware vCenter Converter Standalone allows you to take one of a variety of machines and convert
it into & new YMwars virtual machin, The machines you may convert include:

- Physical machines
Carwert - Wiware Virtual machines (. vmx)
Machine - WMware Consalidated Backup (.wmi) (Windows Converter Standalone server only)
- Microsaft YirtualPC's or Wirtual Server virtual machines ¢ vmc)
- Symantec LiveState Recowery Image (.sv2i, w2ifivail (Windows Converter Standalone server only)
- Acronis True Image Backup (.tib) (Wwindows Converter Standalone server only)
- StorageCraft shadowstor (.spf) (Windows Conwerter Standalone server only)
- Parallels Virtualization Products {pvs)
- Wirtual appliance (.ova, ovf)

VMware vCenter Converter Standalone

F
A Convert Machine (8 Configure Machine | () <

ko Administration  Help

Shows &l ¥ tasksin  Recenk tasks W

Task ID * | Source iR & Conversion

Source @ Specify Destination @ View(Edit Options @ Ready to Complete

Source: nons Destination: none
Select source bype: ‘vaare Infrastructure virtual machine v
¥Mware Infrastructure virtual
Conwert a virtual machine From YMware WirtualCenter or ¥Mware ESX Server, i
machine
~ Specify server connection information s NS e
that a ¥Mware Infrastructure product
server; [192.165.0.1 | manages. Provide the server name or

| 1P address and the user name and

User name: \rnnt password to connect.

Password: ‘"""" | Supported Wiware Infrastructure
products:

ESX Server 2.5 (f the virtual
maching is managed by Viwars
wiCenker Server 2.x)

ESX Server 3.0, 3.5 and 4.0

<E5Xi 3.5 and 4.0 Embedded

*YMware wCenter Server 2.0, 2.5
and 4.0

<gack || mest> | [ camel |

Steven Sanchez Fermin Page 83



Converter Standalo|

File Wiew Task Administration Help

W Convert Machine (8 Configure Machine |O X

Show: Al ¥ tasksin  Recenttasks
Task ID “ Source [ T Conversion
e Specify Destination e View(Edit Options g Ready to Complete
Source: (F1 192.168.0.1 Destination: none
Inventory for:  192.168.0.1
Search for virtual machine with: \ Selecting Yirtual Machine
Wirtual Machine Mame Guest Cperating System Select the virtual maching ko convert,
The wirtual machine must be powered
off in order to be converted. Use the
Filter o the Isft to quickly find the
virkual machine ko convert.
Informacién de avast
Wiew source details..,
| | T
VMware vCenter Converter Standalon:
Fle  View Task Administration  Help

Wl Convert Machine (8 Canfigure Machine ‘O X

Show:  All ¥ tasksin  Recenttasks ¥

Task 1D | Source el .| Conversion

€D soeciy source
D on Type

Select destination bype:

Source: (51 [I5-01 on 192.168.0.1

— WMware Infrastructure server details

@) viewizdr options (E)) Ready to Conplete

Destination: none

[¥Mware Infrastructure virkual machin v

¥Mware Infrastructure

Creates a new virtual machine for use on a YMware Infrastructure product, R
destination

Creates a virtual machine that a
YMware Infrastructurs product
manages.

Server:

[192.168.0.1

Supported Yiwars Infrastructure

User name: ‘ roak

| products:

Password: | eewseses

| <ESK Server 3.0, 3.5 and 4.0

*ES¥i 3.5 and 4,0 Embedded

= YMware vCenter Server 2.0, 2.5

and 4.0

[ <gacke || mex> | [ concel |
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VMware vCenter Converter Standalone

File  Wiew Task Administration  Help

WG Convert Machine (3 Configure Machine ‘Q X

Show: Al ¥ tasksin  Recent basks

Conversion

Task 1D SoUrce Destingg

€ sosciy source
Jestination Ty Host,/Resource

Source: (F1 1501 on 192,168.0.1

Inventory for: 192.168.0.1

©) viewsedt options: (E)) Ready to Complete

Destination: @ 115-01 on 192,168.0.1

wmwarehost1.|ocaldomain

(@ ms-01

— Yfirtual machine ngme

11502

Total source disks size: 8 GB
— Datastore

datastorel W

Capacity:  59GB
Free: 60 GB
Type! WMFS

— Wirtual machine wersion

¥YMware Infrastructure
destination

Select the destination host or resource
pool in 3 host ko place the destination
wirtusl machine. Clusters and clustsr-
lewvel resource pools are not supporked.

Specify a name and select a datastore
i which ta place the destination virtual
machine. It is advisable to choose a
datastors that is large enough to

arcommodate all virtual machine files,

Virtual machine versions:

#Wersian 4! Recammended when
sharing storage or wirtual machines
with ES¥ Server versions up to 3.5,

*ersion 7: Choose this wersion if you
need the latest virtual machine
features and do not need to
migrate to ES¥ 3.,

[ < Back “

Next > | [ cancel |

Converter Standalone

File View Task Administration Help

W Convert Machine (B Configure Machine ‘Q x

Show: All ¥ tasksin  Recenttasks

Conversion

€ 5oy source

Source: (§1 1501 on 192,166.0.1

Task ID Source Drestinzg

e Specify Destination

@) vewiedt options

Destination: Wi II5-02 on vmwarehost

Source System Information
Source bype:

Saurce ¥M: ns-n1
Host/Server: 192.168.0.1
Connected as: root

Destination System Information

Wirtual machine name: 115-02
Host{Server: 192,168.0.1
Connected as: root

WM Folder: None

Hosk system:

Resource pool: Default
Power on after conversion: Mo

Creats disk 0 as:
Configuration files Datastore:  datastorel

Destination Customization
Install ¥Mware Tocls: ‘es
Remove restare checkpoinks;  Yes
Reconfigure wirtual machine:  Yes

WMware Infrastruckure wirtual machine

wmwarehost1.localdomain

Mumber of CPUs: 1
Physical memary: 512 MB
Nebwork: Preserve NIC count
nICT Connected

WM Network:
Storage: Disk-based Cloning
Mumber of disks: 1

Monwolithic Flak Disk

1.lacaldamain

Ready to Complete

Displays read-only summary
information and validates task
parameters. To edit a sstting, navigate
back to its page and apply the changes
there.

[<Baa |

Fiish | [ cancel |
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VMware vC

File View Task Administration  Help

W Convert Machine (B Configure Machine | () 3¢

Show: Al tasksin  Recent tasks w

Task I Source Destination
;r: Z 192,168.0.1/115-01 192.168.0.1/115-02

Status
" Completed

Start tirme

11/032010 07:49:40 p.m.

End time

11/03{2010 08:03:26 p.m.

0.1/15-01

Source System Information

Destination System Information

Saurce bype: Whware Infrastructure virtual machine
Source VM: 115-01

Host/Server: 192.188.0.1

Connecked as: rook

I

I |

Destination Customization

Install YMware Tools: Yes
Remove restore checkpaints: Yes
Reconfigure virtual machine: Yes

Virtual machine name:
HastjServer:
Connected as:

VM Folder:

Host system:

Resource poal:

Power on after conversion:

Number of CPUS:
Physical memary:
Nebwork:

1z-0z

192.188.0.1

roak

Mane

wriwsrehost 1 localdomain
Default

Mo

E

51z ME

Preserve NIC count
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APPENDIX III - VMware Host performance monitoring.

Report for VMWare Host Server 2

Report Time Span: 04/04/2010 06:00:00 p.m. - 05/04/2010 12:00:00 a.m.

Sensor Type: VMware Host Server (60 s Interval)

Probe, Group, Device: Local probe > VMLAB > 192.168.0.2 [ESXServer]

Uptime Stats: Up: 100 % |[5h59m38s]  |Down: | 0 %|[0s]

Request Stats: Good: | 100 %|[359] Failed: | 0%/|[0]

Average (CPU Usage): 31 %
Date Time CPU Usage Memory Active Memory Usage Disk Read Disk Write Net Received Net Transmitted Downtime Coverage
04/04/2010 06:00:00 p.m. - 06:01:00 p.m. 33 % 878 MByte 1718 MByte 1 mbit/s 2mbit/s O kbit/s 24 kbit/s 0% 100 %
04/04/2010 06:01:00 p.m. - 06:02:00 p.m. 35 % 891 MByte 1,710 MByte ~ 0.12 mbit/s  0.22 mbit/s 0 kbit/s 24 kbit/s 0% 100 %
04/04/2010 06:02:00 p.m. - 06:03:00 p.m. 37 % 664 MByte 1,696 MByte 1 mbit/s 1 mbit/s 0 kbit/s 24 kbit/s 0% 100 %
04/04/2010 06:03:00 p.m. - 06:04:00 p.m. 33 % 598 MByte 1,685 MByte  0.09 mbit/s  0.22 mbit/s 0 kbit/s 24 kbit/s 0% 100 %
04/04/2010 06:04:00 p.m. - 06:05:00 p.m. 33 % 456 MByte 1,673 MByte  0.06 mbit/s  0.26 mbit/s 0 kbit/s 24 kbit/s 0% 100 %
04/04/2010 06:05:00 p.m. - 06:06:00 p.m. 33 % 413 MByte 1,660 MByte  0.08 mbit/s  0.29 mbit/s 8 kbit/s 40 kbit/s 0% 100 %
04/04/2010 06:06:00 p.m. - 06:07:00 p.m. 35 % 314 MByte 1,641 MByte  0.06 mbit/s  0.11 mbit/s 0 kbit/s 16 kbit/s 0% 100 %
04/04/2010 06:07:00 p.m. - 06:08:00 p.m. 30 % 312 MByte 1,634 MByte 1 mbit/s 3 mbit/s 16 kbit/s 72 kbit/s 0% 100 %
04/04/2010 06:08:00 p.m. - 06:09:00 p.m. 25 % 277 MByte 1,620 MByte  0.11 mbit/s  0.29 mbit/s 24 kbit/s 88 kbit/s 0% 100 %
04/04/2010 06:09:00 p.m. - 06:10:00 p.m. 24 % 240 MByte 1,600 MByte  0.10 mbit/s  0.24 mbit/s 16 kbit/s 88 kbit/s 0% 100 %
04/04/2010 06:10:00 p.m. - 06:11:00 p.m. 23 % 223 MByte 1,559 MByte  0.06 mbit/s  0.25 mbit/s 16 kbit/s 64 kbit/s 0% 100 %
04/04/2010 06:11:00 p.m. - 06:12:00 p.m. 22 % 213 MByte 1,520 MByte  0.06 mbit/s  0.26 mbit/s 8 kbit/s 48 kbit/s 0% 100 %
04/04/2010 06:12:00 p.m. - 06:13:00 p.m. 22 % 202 MByte 1,491 MByte  0.10 mbit/s  0.23 mbit/s 0 kbit/s 32 kbit/s 0% 100 %
04/04/2010 06:13:00 p.m. - 06:14:00 p.m. 34 % 195 MByte 1,478 MByte 030 mbit/s  0.21 mbit/s 8 kbit/s 40 kbit/s 0% 100 %
04/04/2010 06:14:00 p.m. - 06:15:00 p.m. 32 % 191 MByte 1,466 MByte  0.09 mbit/s  0.24 mbit/s 0 kbit/s 16 kbit/s 0% 100 %
04/04/2010 06:15:00 p.m. - 06:16:00 p.m. 33 % 184 MByte 1,456 MByte  0.06 mbit/s  0.21 mbit/s 0 kbit/s 16 kbit/s 0% 100 %
04/04/2010 06:16:00 p.m. - 06:17:00 p.m. 34 % 202 MByte 1,446 MByte ~ 0.07 mbit/s  0.23 mbit/s 0 kbit/s 24 kbit/s 0% 100 %
04/04/2010 06:17:00 p.m. - 06:18:00 p.m. 33 % 186 MByte 1,436 MByte  0.08 mbit/s  0.20 mbit/s 0 kbit/s 24 kbit/s 0% 100 %
04/04/2010 06:18:00 p.m. - 06:19:00 p.m. 33 % 179 MByte 1,427 MByte  0.08 mbit/s  0.22 mbit/s 0 kbit/s 24 kbit/s 0% 100 %
04/04/2010 06:19:00 p.m. - 06:20:00 p.m. 34 % 182 MByte 1,419 MByte  0.08 mbit/s  0.20 mbit/s 8 kbit/s 40 kbit/s 0% 100 %
04/04/2010 06:20:00 p.m. - 06:21:00 p.m. 34 % 171 MByte 1,409 MByte  0.06 mbit/s  0.23 mbit/s 8 kbit/s 48 kbit/s 0% 100 %
04/04/2010 06:21:00 p.m. - 06:22:00 p.m. 36 % 169 MByte 1,400 MByte  0.07 mbit/s  0.22 mbit/s 16 kbit/s 64 kbit/s 0% 100 %
04/04/2010 06:22:00 p.m. - 06:23:00 p.m. 37 % 170 MByte 1,394 MByte 045 mbit/s 2 mbit/s 24 kbit/s 96 kbit/s 0% 100 %
04/04/2010 06:23:00 p.m. - 06:24:00 p.m. 36 % 161 MByte 1,386 MByte  0.05 mbit/s  0.27 mbit/s 24 kbit/s 88 kbit/s 0% 100 %
04/04/2010 06:24:00 p.m. - 06:25:00 p.m. 35 % 161 MByte 1,379 MByte  0.05 mbit/s  0.28 mbit/s 24 kbit/s 88 kbit/s 0% 100 %
04/04/2010 06:25:00 p.m. - 06:26:00 p.m. 37 % 173 MByte 1,372 MByte  0.05 mbit/s  0.26 mbit/s 16 kbit/s 64 kbit/s 0% 100 %
04/04/2010 06:26:00 p.m. - 06:27:00 p.m. 35 % 161 MByte 1,368 MByte  0.10 mbit/s  0.33 mbit/s 8 kbit/s 56 kbit/s 0% 100 %
04/04/2010 06:27:00 p.m. - 06:28:00 p.m. 31 % 166 MByte 1,361 MByte  0.05 mbit/s  0.14 mbit/s 0 kbit/s 16 kbit/s 0% 100 %
04/04/2010 06:28:00 p.m. - 06:29:00 p.m. 34 % 170 MByte 1,358 MByte  0.05mbit/s  0.26 mbit/s 0 kbit/s 88 kbit/s 0% 100 %
04/04/2010 06:29:00 p.m. - 06:30:00 p.m. 22 % 169 MByte 1,356 MByte  0.05 mbit/s  0.26 mbit/s 8 kbit/s 32 kbit/s 0% 100 %
04/04/2010 06:30:00 p.m. - 06:31:00 p.m. 22 % 171 MByte 1,351 MByte  0.05 mbit/s  0.24 mbit/s 8 kbit/s 40 kbit/s 0% 100 %
04/04/2010 06:31:00 p.m. - 06:32:00 p.m. 23 % 168 MByte 1,346 MByte  0.05 mbit/s  0.20 mbit/s 8 kbit/s 40 kbit/s 0% 100 %
04/04/2010 06:32:00 p.m. - 06:33:00 p.m. 24 % 170 MByte 1,340 MByte  0.05 mbit/s  0.22 mbit/s 8 kbit/s 40 kbit/s 0% 100 %
04/04/2010 06:33:00 p.m. - 06:34:00 p.m. 24 % 171 MByte 1,336 MByte  0.05mbit/s  0.20 mbit/s 8 kbit/s 48 kbit/s 0% 100 %
04/04/2010 06:34:00 p.m. - 06:35:00 p.m. 27 % 174 MByte 1,333 MByte  0.09 mbit/s  0.24 mbit/s 16 kbit/s 72 kbit/s 0% 100 %
04/04/2010 06:35:00 p.m. - 06:36:00 p.m. 26 % 164 MByte 1,329 MByte  0.05 mbit/s  0.21 mbit/s 24 kbit/s 88 kbit/s 0% 100 %
04/04/2010 06:36:00 p.m. - 06:37:00 p.m. 26 % 175 MByte 1,326 MByte  0.05 mbit/s  0.24 mbit/s 24 kbit/s 88 kbit/s 0% 100 %
04/04/2010 06:37:00 p.m. - 06:38:00 p.m. 28 % 166 MByte 1,324 MByte  0.08 mbit/s  0.27 mbit/s 24 kbit/s 96 kbit/s 0% 100 %
04/04/2010 06:38:00 p.m. - 06:39:00 p.m. 27 % 174 MByte 1,322 MByte  0.06 mbit/s  0.32 mbit/s 24 kbit/s 88 kbit/s 0% 100 %
04/04/2010 06:39:00 p.m. - 06:40:00 p.m. 33 % 180 MByte 1,321 MByte  0.17 mbit/s  0.27 mbit/s 16 kbit/s 64 kbit/s 0% 100 %
04/04/2010 06:40:00 p.m. - 06:41:00 p.m. 37 % 177 MByte 1,321 MByte  0.05mbit/s  0.25 mbit/s 8 kbit/s 48 kbit/s 0% 100 %
04/04/2010 06:41:00 p.m. - 06:42:00 p.m. 34 % 183 MByte 1,320 MByte < 0.01 mbit/s 0.18 mbit/s 0 kbit/s 16 kbit/s 0% 100 %
04/04/2010 06:42:00 p.m. - 06:43:00 p.m. 33 % 179 MByte 1,320 MByte 0 mbit/s 0.16 mbit/s 0 kbit/s 24 kbit/s 0% 100 %
04/04/2010 06:43:00 p.m. - 06:44:00 p.m. 38 % 177 MByte 1,320 MByte  0.11 mbit/s  0.22 mbit/s 16 kbit/s 104 Kbit/s 0% 100 %
04/04/2010 06:44:00 p.m. - 06:45:00 p.m. 35 % 176 MByte 1,320 MByte  0.05mbit/s  0.25 mbit/s 8 kbit/s 48 kbit/s 0% 100 %
04/04/2010 06:45:00 p.m. - 06:46:00 p.m. 35 % 177 MByte 1,319 MByte  0.05mbit/s  0.20 mbit/s 8 kbit/s 48 kbit/s 0% 100 %
04/04/2010 06:46:00 p.m. - 06:47:00 p.m. 36 % 163 MByte 1,319 MByte 0 mbit/s 0.14 mbit/s 0 kbit/s 16 kbit/s 0% 100 %
04/04/2010 06:47:00 p.m. - 06:48:00 p.m. 39 % 168 MByte 1,319 MByte  0.06 mbit/s  0.21 mbit/s 24 kbit/s 128 kbit/s 0% 100 %
04/04/2010 06:48:00 p.m. - 06:49:00 p.m. 45 % 206 MByte 1,330 MByte 3 mbit/s 0.47 mbit/s 48 kbit/s 184 kbit/s 0% 100 %
04/04/2010 06:49:00 p.m. - 06:50:00 p.m. 46 % 209 MByte 1,347 MByte 5 mbit/s 2 mbit/s 32 kbit/s 392 kbit/s 0% 100 %
04/04/2010 06:50:00 p.m. - 06:51:00 p.m. 96 % 338 MByte 1,361 MByte 5 mbit/s 0.30 mbit/s 32 kbit/s 160 kbit/s 0% 100 %
04/04/2010 06:51:00 p.m. - 06:52:00 p.m. 98 % 489 MByte 1,655 MByte 14 mbit/s 3 mbit/s 8 kbit/s 240 kbit/s 0% 100 %
04/04/2010 06:52:00 p.m. - 06:53:00 p.m. 27 % 492 MByte 1,651 MByte 0 mbit/s 0.30 mbit/s 24 kbit/s 152 kbit/s 0% 100 %
04/04/2010 06:53:00 p.m. - 06:54:00 p.m. 25 % 520 MByte 1,641 MByte < 0.01 mbit/s 0.22 mbit/s 24 kbit/s 72 kbit/s 0% 100 %
04/04/2010 06:54:00 p.m. - 06:55:00 p.m. 32 % 564 MByte 1,668 MByte 1 mbit/s 0.37 mbit/s 40 kbit/s 128 kbit/s 0% 100 %
04/04/2010 06:55:00 p.m. - 06:56:00 p.m. 43 % 617 MByte 1,723 MByte 4 mbit/s 14 mbit/s 48 kbit/s 576 Kbit/s 0% 100 %
04/04/2010 06:56:00 p.m. - 06:57:00 p.m. 86 % 500 MByte 1,699 MByte 4 mbit/s 3 mbit/s 16 kbit/s 240 kbit/s 0% 100 %
04/04/2010 06:57:00 p.m. - 06:58:00 p.m. 33 % 520 MByte 1,710 MByte 4 mbit/s 2 mbit/s 24 kbit/s 120 kbit/s 0% 100 %
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04/04/2010 06:58:00 p.m. - 06:59:00 p.m. 61 % 472 MByte 1,823 MByte 8 mbit/s 2 mbit/s 32 kbit/s 112 kbit/s 0% 100 %

04/04/2010 06:59:00 p.m. - 07:00:00 p.m. 100 % 567 MByte 1,706 MByte 1 mbit/s 1 mbit/s 32 kbit/s 112 kbit/s 0% 100 %
04/04/2010 07:00:00 p.m. - 07:01:00 p.m. 22% 626 MByte 1,704 MByte 0.06 mbit/s  0.26 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 07:01:00 p.m. - 07:02:00 p.m. 44 % 617 MByte 1,705 MByte 5 mbit/s 1 mbit/s 56 kbit/s 296 kbit/s 0% 100 %
04/04/2010 07:02:00 p.m. - 07:03:00 p.m. 67 % 755 MByte 1,697 MByte 2 mbit/s 1 mbit/s 40 kbit/s 264 kbit/s 0% 100 %
04/04/2010 07:03:00 p.m. - 07:04:00 p.m. 57 % 712 MByte 1,785 MByte 8 mbit/s 2 mbit/s 8 kbit/s 16 kbit/s 0% 100 %
04/04/2010 07:04:00 p.m. - 07:05:00 p.m. 81 % 650 MByte 1,734 MByte 6 mbit/s 1 mbit/s 16 kbit/s 288 kbit/s 0% 100 %
04/04/2010 07:05:00 p.m. - 07:06:00 p.m. 29 % 612 MByte 1,719 MByte 1 mbit/s 0.44 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 07:06:00 p.m. - 07:07:00 p.m. 29 % 618 MByte 1,709 MByte 0.15 mbit/s  0.42 mbit/s 32 kbit/s 96 kbit/s 0% 100 %
04/04/2010 07:07:00 p.m. - 07:08:00 p.m. 30% 625 MByte 1,710 MByte 4 mbit/s 1 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 07:08:00 p.m. - 07:09:00 p.m. 37% 622 MByte 1,705 MByte 0.07 mbit/s  0.12 mbit/s 24 kbit/s 128 kbit/s 0% 100 %
04/04/2010 07:09:00 p.m. - 07:10:00 p.m. 36 % 502 MByte 1,709 MByte 0.02 mbit/s  0.20 mbit/s 16 kbit/s 56 kbit/s 0% 100 %
04/04/2010 07:10:00 p.m. - 07:11:00 p.m. 36 % 442 MByte 1,709 MByte 0.02 mbit/s  0.14 mbit/s 16 kbit/s 56 kbit/s 0% 100 %
04/04/2010 07:11:00 p.m. - 07:12:00 p.m. 36 % 391 MByte 1,710 MByte 0.02 mbit/s  0.16 mbit/s 16 kbit/s 56 kbit/s 0% 100 %
04/04/2010 07:12:00 p.m. - 07:13:00 p.m. 36 % 357 MByte 1,709 MByte 0.09 mbit/s  0.14 mbit/s 16 kbit/s 40 kbit/s 0% 100 %
04/04/2010 07:13:00 p.m. - 07:14:00 p.m. 39% 315 MByte 1,692 MByte 0.09 mbit/s  0.10 mbit/s 16 kbit/s 48 kbit/s 0% 100 %
04/04/2010 07:14:00 p.m. - 07:15:00 p.m. 38% 275 MByte 1,676 MByte 0.28 mbit/s  0.14 mbit/s 16 kbit/s 48 kbit/s 0% 100 %
04/04/2010 07:15:00 p.m. - 07:16:00 p.m. 38% 256 MByte 1,659 MByte 0.10 mbit/s  0.14 mbit/s 16 kbit/s 56 kbit/s 0% 100 %
04/04/2010 07:16:00 p.m. - 07:17:00 p.m. 40 % 238 MByte 1,643 MByte 0.36 mbit/s 2 mbit/s 24 kbit/s 88 kbit/s 0% 100 %
04/04/2010 07:17:00 p.m. - 07:18:00 p.m. 19% 219 MByte 1,620 MByte 0.06 mbit/s  0.18 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 07:18:00 p.m. - 07:19:00 p.m. 20 % 212 MByte 1,573 MByte 0.02 mbit/s  0.21 mbit/s 8 kbit/s 16 kbit/s 0% 100 %
04/04/2010 07:19:00 p.m. - 07:20:00 p.m. 22% 209 MByte 1,526 MByte 0 mbit/s 0.19 mbit/s 16 kbit/s 56 kbit/s 0% 100 %
04/04/2010 07:20:00 p.m. - 07:21:00 p.m. 0%

04/04/2010 07:21:00 p.m. - 07:22:00 p.m. 21 % 188 MByte 1,445 MByte < 0.01 mbit/s 0.15 mbit/s 8 kbit/s 40 kbit/s 0% 100 %
04/04/2010 07:22:00 p.m. - 07:23:00 p.m. 23% 185 MByte 1,416 MByte 0 mbit/s 0.21 mbit/s 16 kbit/s 56 kbit/s 0% 100 %
04/04/2010 07:23:00 p.m. - 07:24:00 p.m. 28 % 164 MByte 1,403 MByte 0 mbit/s 0.10 mbit/s 32 kbit/s 96 kbit/s 0% 100 %
04/04/2010 07:24:00 p.m. - 07:25:00 p.m. 20% 167 MByte 1,374 MByte 0.03 mbit/s  0.18 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 07:25:00 p.m. - 07:26:00 p.m. 19% 169 MByte 1,357 MByte 0.03 mbit/s  0.16 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 07:26:00 p.m. - 07:27:00 p.m. 31% 181 MByte 1,349 MByte 0.02 mbit/s  0.14 mbit/s 16 kbit/s 112 kbit/s 0% 100 %
04/04/2010 07:27:00 p.m. - 07:28:00 p.m. 26 % 187 MByte 1,337 MByte 0 mbit/s 0.10 mbit/s 16 kbit/s 72 kbit/s 0% 100 %
04/04/2010 07:28:00 p.m. - 07:29:00 p.m. 19% 164 MByte 1,324 MByte 0.04 mbit/s  0.15 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 07:29:00 p.m. - 07:30:00 p.m. 28 % 157 MByte 1,319 MByte < 0.01 mbit/s 0.09 mbit/s 16 kbit/s 120 kbit/s 0% 100 %
04/04/2010 07:30:00 p.m. - 07:31:00 p.m. 25% 163 MByte 1,313 MByte 0.02 mbit/s  0.13 mbit/s 16 kbit/s 64 kbit/s 0% 100 %
04/04/2010 07:31:00 p.m. - 07:32:00 p.m. 26 % 173 MByte 1,308 MByte 0.02 mbit/s  0.14 mbit/s 24 kbit/s 72 kbit/s 0% 100 %
04/04/2010 07:32:00 p.m. - 07:33:00 p.m. 22% 165 MByte 1,300 MByte < 0.01 mbit/s 0.19 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 07:33:00 p.m. - 07:34:00 p.m. 21% 177 MByte 1,296 MByte 0.02 mbit/s  0.14 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 07:34:00 p.m. - 07:35:00 p.m. 23 % 169 MByte 1,293 MByte < 0.01 mbit/s 0.15 mbit/s 8 kbit/s 32 kbit/s 0% 100 %
04/04/2010 07:35:00 p.m. - 07:36:00 p.m. 24 % 170 MByte 1,290 MByte 0.02 mbit/s  0.20 mbit/s 8 kbit/s 40 kbit/s 0% 100 %
04/04/2010 07:36:00 p.m. - 07:37:00 p.m. 24 % 163 MByte 1,286 MByte < 0.01 mbit/s 0.19 mbit/s 8 kbit/s 40 kbit/s 0% 100 %
04/04/2010 07:37:00 p.m. - 07:38:00 p.m. 23 % 166 MByte 1,284 MByte 0 mbit/s 0.18 mbit/s 8 kbit/s 32 kbit/s 0% 100 %
04/04/2010 07:38:00 p.m. - 07:39:00 p.m. 24 % 171 MByte 1,282 MByte 0 mbit/s 0.21 mbit/s 8 kbit/s 40 kbit/s 0% 100 %
04/04/2010 07:39:00 p.m. - 07:40:00 p.m. 24 % 176 MByte 1,281 MByte 0 mbit/s 0.11 mbit/s 32 kbit/s 152 kbit/s 0% 100 %
04/04/2010 07:40:00 p.m. - 07:41:00 p.m. 21% 174 MByte 1,279 MByte 0.04 mbit/s  0.14 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 07:41:00 p.m. - 07:42:00 p.m. 28 % 175 MByte 1,278 MByte 0.04 mbit/s  0.12 mbit/s 24 kbit/s 120 kbit/s 0% 100 %
04/04/2010 07:42:00 p.m. - 07:43:00 p.m. 34 % 179 MByte 1,278 MByte 1 mbit/s 0.26 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 07:43:00 p.m. - 07:44:00 p.m. 39% 190 MByte 1,278 MByte < 0.01 mbit/s 0.08 mbit/s 24 kbit/s 120 kbit/s 0% 100 %
04/04/2010 07:44:00 p.m. - 07:45:00 p.m. 36 % 201 MByte 1,280 MByte 0.06 mbit/s  0.24 mbit/s 24 kbit/s 144 kbit/s 0% 100 %
04/04/2010 07:45:00 p.m. - 07:46:00 p.m. 38% 192 MByte 1,277 MByte 0 mbit/s 0.14 mbit/s 24 kbit/s 136 kbit/s 0% 100 %
04/04/2010 07:46:00 p.m. - 07:47:00 p.m. 48 % 200 MByte 1,289 MByte 1 mbit/s 3 mbit/s 16 kbit/s 160 kbit/s 0% 100 %
04/04/2010 07:47:00 p.m. - 07:48:00 p.m. 42 % 237 MByte 1,289 MByte 0 mbit/s 0.16 mbit/s 24 kbit/s 152 kbit/s 0% 100 %
04/04/2010 07:48:00 p.m. - 07:49:00 p.m. 33% 226 MByte 1,289 MByte 0.06 mbit/s  0.20 mbit/s 0 kbit/s 8 kbit/s 0% 100 %
04/04/2010 07:49:00 p.m. - 07:50:00 p.m. 45 % 235 MByte 1,298 MByte 2 mbit/s 1 mbit/s 56 kbit/s 1,264 kbit/s 0% 100 %
04/04/2010 07:50:00 p.m. - 07:51:00 p.m. 30% 152 MByte 1,177 MByte 0.02 mbit/s  0.14 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 07:51:00 p.m. - 07:52:00 p.m. 30% 159 MByte 1,176 MByte 0.05 mbit/s  0.11 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 07:52:00 p.m. - 07:53:00 p.m. 39% 171 MByte 1,176 MByte 15 mbit/s 0.10 mbit/s 496 kbit/s 16,840 kbit/s 0% 100 %
04/04/2010 07:53:00 p.m. - 07:54:00 p.m. 35% 153 MByte 1,176 MByte 7 mbit/s 0.06 mbit/s 256 kbit/s 7,600 kbit/s 0% 100 %
04/04/2010 07:54:00 p.m. - 07:55:00 p.m. 39% 143 MByte 1,177 MByte 0.04 mbit/s  0.15 mbit/s 16 kbit/s 232 kbit/s 0% 100 %
04/04/2010 07:55:00 p.m. - 07:56:00 p.m. 96 % 506 MByte 1,584 MByte 52 mbit/s 2 mbit/s 8 kbit/s 72 kbit/s 0% 100 %
04/04/2010 07:56:00 p.m. - 07:57:00 p.m. 58 % 513 MByte 1,582 MByte 0.34 mbit/s 1 mbit/s 0 kbit/s 8 kbit/s 0% 100 %
04/04/2010 07:57:00 p.m. - 07:58:00 p.m. 55% 492 MByte 1,572 MByte 2 mbit/s 2 mbit/s 56 kbit/s 936 kbit/s 0% 100 %
04/04/2010 07:58:00 p.m. - 07:59:00 p.m. 40 % 146 MByte 1,177 MByte 0.09 mbit/s  0.17 mbit/s 32 kbit/s 152 kbit/s 0% 100 %
04/04/2010 07:59:00 p.m. - 08:00:00 p.m. 100 % 432 MByte 1,587 MByte 7 mbit/s 0.18 mbit/s 24 kbit/s 96 kbit/s 0% 100 %
04/04/2010 08:00:00 p.m. - 08:01:00 p.m. 33% 512 MByte 1,583 MByte 0.42 mbit/s  0.19 mbit/s 0 kbit/s 8 kbit/s 0% 100 %
04/04/2010 08:01:00 p.m. - 08:02:00 p.m. 32% 525 MByte 1,573 MByte 0.08 mbit/s  0.19 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 08:02:00 p.m. - 08:03:00 p.m. 32% 440 MByte 1,564 MByte 0.06 mbit/s  0.20 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 08:03:00 p.m. - 08:04:00 p.m. 32% 448 MByte 1,556 MByte 0.10 mbit/s  0.18 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 08:04:00 p.m. - 08:05:00 p.m. 33% 513 MByte 1,547 MByte 0.06 mbit/s  0.18 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 08:05:00 p.m. - 08:06:00 p.m. 32% 393 MByte 1,537 MByte 0.06 mbit/s  0.12 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 08:06:00 p.m. - 08:07:00 p.m. 32% 344 MByte 1,529 MByte 0.09 mbit/s  0.10 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 08:07:00 p.m. - 08:08:00 p.m. 36 % 308 MByte 1,519 MByte 0.06 mbit/s  0.14 mbit/s 8 kbit/s 40 kbit/s 0% 100 %
04/04/2010 08:08:00 p.m. - 08:09:00 p.m. 34 % 274 MByte 1,509 MByte 0 mbit/s 0.10 mbit/s 24 kbit/s 88 kbit/s 0% 100 %
04/04/2010 08:09:00 p.m. - 08:10:00 p.m. 30% 249 MByte 1,500 MByte 0 mbit/s 0.07 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 08:10:00 p.m. - 08:11:00 p.m. 32% 245 MByte 1,491 MByte 0 mbit/s 0.07 mbit/s 16 kbit/s 64 kbit/s 0% 100 %
04/04/2010 08:11:00 p.m. - 08:12:00 p.m. 33% 230 MByte 1,481 MByte 0.02 mbit/s  0.06 mbit/s 40 kbit/s 136 kbit/s 0% 100 %
04/04/2010 08:12:00 p.m. - 08:13:00 p.m. 30% 206 MByte 1,473 MByte 0.05 mbit/s  0.07 mbit/s 0 kbit/s 24 kbit/s 0% 100 %
04/04/2010 08:13:00 p.m. - 08:14:00 p.m. 19% 199 MByte 1,464 MByte 0.06 mbit/s  0.07 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 08:14:00 p.m. - 08:15:00 p.m. 20 % 191 MByte 1,449 MByte 0.04 mbit/s  0.09 mbit/s 0 kbit/s 16 kbit/s 0% 100 %
04/04/2010 08:15:00 p.m. - 08:16:00 p.m. 20% 179 MByte 1,423 MByte 0 mbit/s 0.14 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 08:16:00 p.m. - 08:17:00 p.m. 23% 178 MByte 1,398 MByte 0 mbit/s 0.16 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 08:17:00 p.m. - 08:18:00 p.m. 22% 174 MByte 1,376 MByte 0.03 mbit/s  0.18 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 08:18:00 p.m. - 08:19:00 p.m. 22% 172 MByte 1,355 MByte 0.02 mbit/s  0.18 mbit/s 0 kbit/s 8 kbit/s 0% 100 %
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04/04/2010 08:19:00 p.m. - 08:20:00 p.m. 25% 165 MByte 1,342 MByte < 0.01 mbit/s 0.14 mbit/s 8 kbit/s 40 kbit/s 0% 100 %

04/04/2010 08:20:00 p.m. - 08:21:00 p.m. 24 % 169 MByte 1,330 MByte 0 mbit/s 0.15 mbit/s 8 kbit/s 48 kbit/s 0% 100 %
04/04/2010 08:21:00 p.m. - 08:22:00 p.m. 23% 193 MByte 1,320 MByte 0 mbit/s 0.08 mbit/s 8 kbit/s 24 kbit/s 0% 100 %
04/04/2010 08:22:00 p.m. - 08:23:00 p.m. 23% 166 MByte 1,313 MByte < 0.01 mbit/s 0.09 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 08:23:00 p.m. - 08:24:00 p.m. 45 % 166 MByte 1,305 MByte 1 mbit/s 0.10 mbit/s 24 kbit/s 272 kbit/s 0% 100 %
04/04/2010 08:24:00 p.m. - 08:25:00 p.m. 32% 152 MByte 1,179 MByte 0.37 mbit/s  0.12 mbit/s 24 kbit/s 128 kbit/s 0% 100 %
04/04/2010 08:25:00 p.m. - 08:26:00 p.m. 74 % 517 MByte 1,602 MByte 60 mbit/s 2 mbit/s 0 kbit/s 16 kbit/s 0% 100 %
04/04/2010 08:26:00 p.m. - 08:27:00 p.m. 63 % 522 MByte 1,608 MByte 8 mbit/s 0.25 mbit/s 0 kbit/s 8 kbit/s 0% 100 %
04/04/2010 08:27:00 p.m. - 08:28:00 p.m. 39% 445 MByte 1,604 MByte 0.04 mbit/s  0.13 mbit/s 8 kbit/s 40 kbit/s 0% 100 %
04/04/2010 08:28:00 p.m. - 08:29:00 p.m. 54 % 516 MByte 1,620 MByte 2 mbit/s 1 mbit/s 64 kbit/s 1,160 kbit/s 0% 100 %
04/04/2010 08:29:00 p.m. - 08:30:00 p.m. 41 % 512 MByte 1,462 MByte 0.07 mbit/s  0.14 mbit/s 24 kbit/s 176 kbit/s 0% 100 %
04/04/2010 08:30:00 p.m. - 08:31:00 p.m. 39% 507 MByte 1,457 MByte 0.09 mbit/s  0.22 mbit/s 16 kbit/s 64 kbit/s 0% 100 %
04/04/2010 08:31:00 p.m. - 08:32:00 p.m. 46 % 414 MByte 1,456 MByte 1 mbit/s 2 mbit/s 16 kbit/s 88 kbit/s 0% 100 %
04/04/2010 08:32:00 p.m. - 08:33:00 p.m. 32% 376 MByte 1,453 MByte < 0.01 mbit/s 0.22 mbit/s 0 kbit/s 8 kbit/s 0% 100 %
04/04/2010 08:33:00 p.m. - 08:34:00 p.m. 33% 334 MByte 1,450 MByte 0 mbit/s 0.16 mbit/s 0 kbit/s 8 kbit/s 0% 100 %
04/04/2010 08:34:00 p.m. - 08:35:00 p.m. 34 % 322 MByte 1,448 MByte 0 mbit/s 0.15 mbit/s 0 kbit/s 8 kbit/s 0% 100 %
04/04/2010 08:35:00 p.m. - 08:36:00 p.m. 34 % 297 MByte 1,446 MByte 0.46 mbit/s  0.11 mbit/s 0 kbit/s 8 kbit/s 0% 100 %
04/04/2010 08:36:00 p.m. - 08:37:00 p.m. 32% 271 MByte 1,443 MByte 0.07 mbit/s  0.12 mbit/s 0 kbit/s 8 kbit/s 0% 100 %
04/04/2010 08:37:00 p.m. - 08:38:00 p.m. 35% 259 MByte 1,440 MByte 0 mbit/s 0.13 mbit/s 0 kbit/s 8 kbit/s 0% 100 %
04/04/2010 08:38:00 p.m. - 08:39:00 p.m. 34 % 243 MByte 1,436 MByte 0 mbit/s 0.16 mbit/s 0 kbit/s 8 kbit/s 0% 100 %
04/04/2010 08:39:00 p.m. - 08:40:00 p.m. 34 % 224 MByte 1,434 MByte 0 mbit/s 0.14 mbit/s 0 kbit/s 8 kbit/s 0% 100 %
04/04/2010 08:40:00 p.m. - 08:41:00 p.m. 35% 214 MByte 1,431 MByte 0 mbit/s 0.16 mbit/s 0 kbit/s 24 kbit/s 0% 100 %
04/04/2010 08:41:00 p.m. - 08:42:00 p.m. 52% 444 MByte 1,069 MByte 0.19 mbit/s  0.26 mbit/s 16 kbit/s 96 kbit/s 0% 100 %
04/04/2010 08:42:00 p.m. - 08:43:00 p.m. 94 % 869 MByte 1,706 MByte 12 mbit/s 22 mbit/s 8 kbit/s 80 kbit/s 0% 100 %
04/04/2010 08:43:00 p.m. - 08:44:00 p.m. 43 % 860 MByte 1,708 MByte 12 mbit/s 1 mbit/s 0 kbit/s 8 kbit/s 0% 100 %
04/04/2010 08:44:00 p.m. - 08:45:00 p.m. 73% 864 MByte 1,717 MByte 17 mbit/s 2 mbit/s 56 kbit/s 144 kbit/s 0% 100 %
04/04/2010 08:45:00 p.m. - 08:46:00 p.m. 89 % 864 MByte 1,735 MByte 2 mbit/s 1 mbit/s 0 kbit/s 24 kbit/s 0% 100 %
04/04/2010 08:46:00 p.m. - 08:47:00 p.m. 42 % 718 MByte 1,723 MByte 1 mbit/s 2 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 08:47:00 p.m. - 08:48:00 p.m. 32% 736 MByte 1,709 MByte 0.23 mbit/s  0.42 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 08:48:00 p.m. - 08:49:00 p.m. 45 % 871 MByte 1,692 MByte 0.18 mbit/s  0.15 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 08:49:00 p.m. - 08:50:00 p.m. 35% 687 MByte 1,678 MByte 1 mbit/s 1 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 08:50:00 p.m. - 08:51:00 p.m. 32% 571 MByte 1,664 MByte 0.15 mbit/s  0.14 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 08:51:00 p.m. - 08:52:00 p.m. 32% 473 MByte 1,650 MByte 0.12 mbit/s  0.18 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 08:52:00 p.m. - 08:53:00 p.m. 31% 394 MByte 1,636 MByte 0.13 mbit/s  0.07 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 08:53:00 p.m. - 08:54:00 p.m. 30% 345 MByte 1,622 MByte 0.12 mbit/s  0.06 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 08:54:00 p.m. - 08:55:00 p.m. 31% 306 MByte 1,608 MByte 0.08 mbit/s  0.10 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 08:55:00 p.m. - 08:56:00 p.m. 33% 272 MByte 1,592 MByte 0.05 mbit/s  0.11 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 08:56:00 p.m. - 08:57:00 p.m. 33% 257 MByte 1,578 MByte 0.06 mbit/s  0.10 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 08:57:00 p.m. - 08:58:00 p.m. 35% 229 MByte 1,564 MByte 0.06 mbit/s  0.11 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 08:58:00 p.m. - 08:59:00 p.m. 23 % 227 MByte 1,553 MByte 0.09 mbit/s  0.15 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 08:59:00 p.m. - 09:00:00 p.m. 34 % 235 MByte 1,551 MByte 0.02 mbit/s  0.15 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:00:00 p.m. - 09:01:00 p.m. 34 % 210 MByte 1,524 MByte 0.07 mbit/s  0.21 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:01:00 p.m. - 09:02:00 p.m. 35% 191 MByte 1,510 MByte 0.07 mbit/s  0.19 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:02:00 p.m. - 09:03:00 p.m. 33% 177 MByte 1,496 MByte 0.09 mbit/s  0.20 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:03:00 p.m. - 09:04:00 p.m. 33% 191 MByte 1,482 MByte 0.11 mbit/s  0.18 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:04:00 p.m. - 09:05:00 p.m. 34 % 180 MByte 1,467 MByte 0.10 mbit/s  0.17 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:05:00 p.m. - 09:06:00 p.m. 32% 191 MByte 1,453 MByte 0.08 mbit/s  0.08 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:06:00 p.m. - 09:07:00 p.m. 33% 199 MByte 1,438 MByte 0.06 mbit/s  0.10 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:07:00 p.m. - 09:08:00 p.m. 33% 185 MByte 1,424 MByte 0.06 mbit/s  0.09 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:08:00 p.m. - 09:09:00 p.m. 33% 172 MByte 1,409 MByte 0.06 mbit/s  0.10 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:09:00 p.m. - 09:10:00 p.m. 33% 172 MByte 1,395 MByte 0.13 mbit/s  0.09 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:10:00 p.m. - 09:11:00 p.m. 34 % 183 MByte 1,382 MByte 0.10 mbit/s  0.10 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:11:00 p.m. - 09:12:00 p.m. 32% 165 MByte 1,369 MByte 0.09 mbit/s  0.10 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:12:00 p.m. - 09:13:00 p.m. 31% 185 MByte 1,357 MByte 0.12 mbit/s  0.10 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:13:00 p.m. - 09:14:00 p.m. 33% 173 MByte 1,345 MByte 0.03 mbit/s  0.14 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:14:00 p.m. - 09:15:00 p.m. 32% 148 MByte 1,334 MByte 0.08 mbit/s  0.15 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:15:00 p.m. - 09:16:00 p.m. 31% 177 MByte 1,325 MByte 0.05 mbit/s  0.12 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:16:00 p.m. - 09:17:00 p.m. 31% 173 MByte 1,317 MByte 0.04 mbit/s  0.15 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:17:00 p.m. - 09:18:00 p.m. 18% 177 MByte 1,316 MByte 0.06 mbit/s  0.11 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:18:00 p.m. - 09:19:00 p.m. 19% 177 MByte 1,308 MByte 0 mbit/s 0.11 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:19:00 p.m. - 09:20:00 p.m. 21% 177 MByte 1,300 MByte < 0.01 mbit/s 0.08 mbit/s 8 kbit/s 48 kbit/s 0% 100 %
04/04/2010 09:20:00 p.m. - 09:21:00 p.m. 19% 197 MByte 1,293 MByte 0.07 mbit/s  0.16 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:21:00 p.m. - 09:22:00 p.m. 19% 187 MByte 1,288 MByte 0.02 mbit/s  0.14 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:22:00 p.m. - 09:23:00 p.m. 23% 183 MByte 1,283 MByte 0 mbit/s 0.14 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:23:00 p.m. - 09:24:00 p.m. 25% 182 MByte 1,281 MByte 2 mbit/s 0.19 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:24:00 p.m. - 09:25:00 p.m. 23% 189 MByte 1,277 MByte 0.03 mbit/s  0.16 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:25:00 p.m. - 09:26:00 p.m. 28 % 180 MByte 1,274 MByte 0.09 mbit/s  0.12 mbit/s 16 kbit/s 80 kbit/s 0% 100 %
04/04/2010 09:26:00 p.m. - 09:27:00 p.m. 19% 178 MByte 1,273 MByte 0.04 mbit/s  0.14 mbit/s 0 kbit/s 8 kbit/s 0% 100 %
04/04/2010 09:27:00 p.m. - 09:28:00 p.m. 19% 170 MByte 1,270 MByte 0 mbit/s 0.14 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:28:00 p.m. - 09:29:00 p.m. 25% 165 MByte 1,268 MByte 0.06 mbit/s  0.22 mbit/s 0 kbit/s 8 kbit/s 0% 100 %
04/04/2010 09:29:00 p.m. - 09:30:00 p.m. 19% 172 MByte 1,267 MByte 0.03 mbit/s  0.14 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:30:00 p.m. - 09:31:00 p.m. 20 % 164 MByte 1,266 MByte 0.12 mbit/s  0.11 mbit/s 8 kbit/s 32 kbit/s 0% 100 %
04/04/2010 09:31:00 p.m. - 09:32:00 p.m. 21 % 163 MByte 1,265 MByte 0 mbit/s 0.08 mbit/s 0 kbit/s 16 kbit/s 0% 100 %
04/04/2010 09:32:00 p.m. - 09:33:00 p.m. 19% 164 MByte 1,264 MByte 0 mbit/s 0.11 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:33:00 p.m. - 09:34:00 p.m. 22% 173 MByte 1,263 MByte 0.10 mbit/s  0.10 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:34:00 p.m. - 09:35:00 p.m. 23 % 160 MByte 1,263 MByte 0 mbit/s 0.09 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:35:00 p.m. - 09:36:00 p.m. 24 % 177 MByte 1,263 MByte 0.09 mbit/s  0.13 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:36:00 p.m. - 09:37:00 p.m. 21% 157 MByte 1,263 MByte 0 mbit/s 0.13 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:37:00 p.m. - 09:38:00 p.m. 20% 173 MByte 1,262 MByte 0.02 mbit/s  0.15 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:38:00 p.m. - 09:39:00 p.m. 18 % 161 MByte 1,262 MByte 0 mbit/s 0.10 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:39:00 p.m. - 09:40:00 p.m. 18 % 173 MByte 1,261 MByte 0 mbit/s 0.14 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
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04/04/2010 09:40:00 p.m. - 09:41:00 p.m. 19% 175 MByte 1,261 MByte 0 mbit/s 0.14 mbit/s 0 kbit/s 0 kbit/s 0% 100 %

04/04/2010 09:41:00 p.m. - 09:42:00 p.m. 18% 170 MByte 1,260 MByte < 0.01 mbit/s 0.14 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:42:00 p.m. - 09:43:00 p.m. 19% 174 MByte 1,261 MByte 0 mbit/s 0.18 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:43:00 p.m. - 09:44:00 p.m. 19% 184 MByte 1,260 MByte 0.14 mbit/s  0.22 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:44:00 p.m. - 09:45:00 p.m. 23 % 172 MByte 1,260 MByte 0.02 mbit/s  0.15 mbit/s 0 kbit/s 16 kbit/s 0% 100 %
04/04/2010 09:45:00 p.m. - 09:46:00 p.m. 26 % 177 MByte 1,260 MByte < 0.01 mbit/s 0.14 mbit/s 8 kbit/s 32 kbit/s 0% 100 %
04/04/2010 09:46:00 p.m. - 09:47:00 p.m. 25% 167 MByte 1,260 MByte 0 mbit/s 0.10 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:47:00 p.m. - 09:48:00 p.m. 24 % 164 MByte 1,260 MByte 0 mbit/s 0.08 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:48:00 p.m. - 09:49:00 p.m. 21 % 182 MByte 1,260 MByte 0 mbit/s 0.08 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:49:00 p.m. - 09:50:00 p.m. 21% 191 MByte 1,260 MByte < 0.01 mbit/s 0.10 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:50:00 p.m. - 09:51:00 p.m. 20% 174 MByte 1,260 MByte 0 mbit/s 0.10 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:51:00 p.m. - 09:52:00 p.m. 21 % 176 MByte 1,259 MByte < 0.01 mbit/s 0.10 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:52:00 p.m. - 09:53:00 p.m. 22% 170 MByte 1,260 MByte 0 mbit/s 0.14 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:53:00 p.m. - 09:54:00 p.m. 22% 161 MByte 1,260 MByte 0 mbit/s 0.14 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:54:00 p.m. - 09:55:00 p.m. 22% 149 MByte 1,260 MByte < 0.01 mbit/s 0.14 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:55:00 p.m. - 09:56:00 p.m. 24 % 164 MByte 1,260 MByte < 0.01 mbit/s 0.18 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:56:00 p.m. - 09:57:00 p.m. 25% 151 MByte 1,260 MByte 0 mbit/s 0.14 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 09:57:00 p.m. - 09:58:00 p.m. 27 % 148 MByte 1,261 MByte 0 mbit/s 0.14 mbit/s 0 kbit/s 24 kbit/s 0% 100 %
04/04/2010 09:58:00 p.m. - 09:59:00 p.m. 26 % 152 MByte 1,262 MByte 0 mbit/s 0.15 mbit/s 8 kbit/s 32 kbit/s 0% 100 %
04/04/2010 09:59:00 p.m. - 10:00:00 p.m. 20 % 165 MByte 1,261 MByte 0 mbit/s 0.14 mbit/s 0 kbit/s 16 kbit/s 0% 100 %
04/04/2010 10:00:00 p.m. - 10:01:00 p.m. 20 % 164 MByte 1,262 MByte 0 mbit/s 0.15 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 10:01:00 p.m. - 10:02:00 p.m. 33% 162 MByte 1,267 MByte 0.07 mbit/s  0.13 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 10:02:00 p.m. - 10:03:00 p.m. 32% 188 MByte 1,267 MByte 0 mbit/s 0.14 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 10:03:00 p.m. - 10:04:00 p.m. 31% 188 MByte 1,267 MByte < 0.01 mbit/s 0.10 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 10:04:00 p.m. - 10:05:00 p.m. 33% 216 MByte 1,267 MByte 0 mbit/s 0.10 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 10:05:00 p.m. - 10:06:00 p.m. 32% 195 MByte 1,268 MByte 0.02 mbit/s  0.10 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 10:06:00 p.m. - 10:07:00 p.m. 31% 185 MByte 1,268 MByte 0 mbit/s 0.15 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 10:07:00 p.m. - 10:08:00 p.m. 33% 186 MByte 1,268 MByte < 0.01 mbit/s 0.14 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 10:08:00 p.m. - 10:09:00 p.m. 32% 180 MByte 1,268 MByte 0 mbit/s 0.15 mbit/s 0 kbit/s 16 kbit/s 0% 100 %
04/04/2010 10:09:00 p.m. - 10:10:00 p.m. 31% 181 MByte 1,268 MByte < 0.01 mbit/s 0.13 mbit/s 8 kbit/s 24 kbit/s 0% 100 %
04/04/2010 10:10:00 p.m. - 10:11:00 p.m. 33% 173 MByte 1,268 MByte 0 mbit/s 0.10 mbit/s 16 kbit/s 56 kbit/s 0% 100 %
04/04/2010 10:11:00 p.m. - 10:12:00 p.m. 33% 176 MByte 1,268 MByte 0 mbit/s 0.08 mbit/s 16 kbit/s 56 kbit/s 0% 100 %
04/04/2010 10:12:00 p.m. - 10:13:00 p.m. 32% 161 MByte 1,268 MByte 0 mbit/s 0.09 mbit/s 8 kbit/s 40 kbit/s 0% 100 %
04/04/2010 10:13:00 p.m. - 10:14:00 p.m. 33% 174 MByte 1,268 MByte 0 mbit/s 0.08 mbit/s 16 kbit/s 56 kbit/s 0% 100 %
04/04/2010 10:14:00 p.m. - 10:15:00 p.m. 31% 162 MByte 1,268 MByte < 0.01 mbit/s 0.10 mbit/s 8 kbit/s 32 kbit/s 0% 100 %
04/04/2010 10:15:00 p.m. - 10:16:00 p.m. 31% 153 MByte 1,268 MByte < 0.01 mbit/s 0.08 mbit/s 0 kbit/s 16 kbit/s 0% 100 %
04/04/2010 10:16:00 p.m. - 10:17:00 p.m. 31% 168 MByte 1,268 MByte < 0.01 mbit/s 0.14 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 10:17:00 p.m. - 10:18:00 p.m. 32% 170 MByte 1,268 MByte 0.02 mbit/s  0.14 mbit/s 0 kbit/s 16 kbit/s 0% 100 %
04/04/2010 10:18:00 p.m. - 10:19:00 p.m. 30% 173 MByte 1,269 MByte 0 mbit/s 0.17 mbit/s 0 kbit/s 8 kbit/s 0% 100 %
04/04/2010 10:19:00 p.m. - 10:20:00 p.m. 32% 160 MByte 1,269 MByte 0 mbit/s 0.19 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 10:20:00 p.m. - 10:21:00 p.m. 32% 160 MByte 1,269 MByte 0.05 mbit/s  0.22 mbit/s 0 kbit/s 8 kbit/s 0% 100 %
04/04/2010 10:21:00 p.m. - 10:22:00 p.m. 31% 160 MByte 1,269 MByte 0 mbit/s 0.13 mbit/s 0 kbit/s 64 kbit/s 0% 100 %
04/04/2010 10:22:00 p.m. - 10:23:00 p.m. 20% 168 MByte 1,270 MByte 0 mbit/s 0.14 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 10:23:00 p.m. - 10:24:00 p.m. 19% 174 MByte 1,269 MByte 0.02 mbit/s  0.08 mbit/s 0 kbit/s 16 kbit/s 0% 100 %
04/04/2010 10:24:00 p.m. - 10:25:00 p.m. 20 % 182 MByte 1,269 MByte < 0.01 mbit/s 0.10 mbit/s 8 kbit/s 32 kbit/s 0% 100 %
04/04/2010 10:25:00 p.m. - 10:26:00 p.m. 20% 159 MByte 1,269 MByte 0.05 mbit/s  0.17 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 10:26:00 p.m. - 10:27:00 p.m. 21% 159 MByte 1,269 MByte 0 mbit/s 0.09 mbit/s 8 kbit/s 40 kbit/s 0% 100 %
04/04/2010 10:27:00 p.m. - 10:28:00 p.m. 21 % 162 MByte 1,269 MByte 0 mbit/s 0.08 mbit/s 16 kbit/s 56 kbit/s 0% 100 %
04/04/2010 10:28:00 p.m. - 10:29:00 p.m. 26 % 174 MByte 1,270 MByte 0 mbit/s 0.18 mbit/s 16 kbit/s 56 kbit/s 0% 100 %
04/04/2010 10:29:00 p.m. - 10:30:00 p.m. 19% 179 MByte 1,269 MByte 0.06 mbit/s  0.14 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 10:30:00 p.m. - 10:31:00 p.m. 27 % 178 MByte 1,270 MByte 0 mbit/s 0.14 mbit/s 8 kbit/s 80 kbit/s 0% 100 %
04/04/2010 10:31:00 p.m. - 10:32:00 p.m. 24 % 179 MByte 1,272 MByte 0.37 mbit/s  0.16 mbit/s 0 kbit/s 16 kbit/s 0% 100 %
04/04/2010 10:32:00 p.m. - 10:33:00 p.m. 23 % 186 MByte 1,271 MByte 0 mbit/s 0.15 mbit/s 0 kbit/s 16 kbit/s 0% 100 %
04/04/2010 10:33:00 p.m. - 10:34:00 p.m. 23% 186 MByte 1,272 MByte < 0.01 mbit/s 0.16 mbit/s 8 kbit/s 24 kbit/s 0% 100 %
04/04/2010 10:34:00 p.m. - 10:35:00 p.m. 23% 179 MByte 1,272 MByte 0 mbit/s 0.15 mbit/s 8 kbit/s 24 kbit/s 0% 100 %
04/04/2010 10:35:00 p.m. - 10:36:00 p.m. 23 % 173 MByte 1,272 MByte 0 mbit/s 0.14 mbit/s 8 kbit/s 24 kbit/s 0% 100 %
04/04/2010 10:36:00 p.m. - 10:37:00 p.m. 20 % 177 MByte 1,273 MByte 0.06 mbit/s  0.21 mbit/s 0 kbit/s 8 kbit/s 0% 100 %
04/04/2010 10:37:00 p.m. - 10:38:00 p.m. 26 % 178 MByte 1,273 MByte 0.07 mbit/s  0.09 mbit/s 8 kbit/s 80 kbit/s 0% 100 %
04/04/2010 10:38:00 p.m. - 10:39:00 p.m. 24 % 184 MByte 1,273 MByte < 0.01 mbit/s 0.10 mbit/s 8 kbit/s 32 kbit/s 0% 100 %
04/04/2010 10:39:00 p.m. - 10:40:00 p.m. 26 % 174 MByte 1,272 MByte 0 mbit/s 0.09 mbit/s 8 kbit/s 48 kbit/s 0% 100 %
04/04/2010 10:40:00 p.m. - 10:41:00 p.m. 27 % 165 MByte 1,272 MByte 0 mbit/s 0.11 mbit/s 8 kbit/s 48 kbit/s 0% 100 %
04/04/2010 10:41:00 p.m. - 10:42:00 p.m. 29% 165 MByte 1,272 MByte < 0.01 mbit/s 0.09 mbit/s 16 kbit/s 56 kbit/s 0% 100 %
04/04/2010 10:42:00 p.m. - 10:43:00 p.m. 31% 189 MByte 1,277 MByte 4 mbit/s 1 mbit/s 16 kbit/s 56 kbit/s 0% 100 %
04/04/2010 10:43:00 p.m. - 10:44:00 p.m. 25% 262 MByte 1,350 MByte 0.17 mbit/s  0.14 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 10:44:00 p.m. - 10:45:00 p.m. 29 % 380 MByte 1,517 MByte 0.13 mbit/s  0.14 mbit/s 16 kbit/s 112 kbit/s 0% 100 %
04/04/2010 10:45:00 p.m. - 10:46:00 p.m. 25% 375 MByte 1,505 MByte 0.18 mbit/s  0.17 mbit/s 8 kbit/s 48 kbit/s 0% 100 %
04/04/2010 10:46:00 p.m. - 10:47:00 p.m. 23% 374 MByte 1,488 MByte 0.06 mbit/s  0.15 mbit/s 8 kbit/s 32 kbit/s 0% 100 %
04/04/2010 10:47:00 p.m. - 10:48:00 p.m. 26 % 300 MByte 1,462 MByte 2 mbit/s 0.17 mbit/s 8 kbit/s 40 kbit/s 0% 100 %
04/04/2010 10:48:00 p.m. - 10:49:00 p.m. 21% 270 MByte 1,453 MByte 0.02 mbit/s  0.16 mbit/s 8 kbit/s 40 kbit/s 0% 100 %
04/04/2010 10:49:00 p.m. - 10:50:00 p.m. 24 % 238 MByte 1,434 MByte 0.06 mbit/s  0.14 mbit/s 8 kbit/s 32 kbit/s 0% 100 %
04/04/2010 10:50:00 p.m. - 10:51:00 p.m. 22% 231 MByte 1,402 MByte 0.06 mbit/s  0.22 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 10:51:00 p.m. - 10:52:00 p.m. 30% 235 MByte 1,387 MByte 0 mbit/s 0.14 mbit/s 8 kbit/s 80 kbit/s 0% 100 %
04/04/2010 10:52:00 p.m. - 10:53:00 p.m. 22% 209 MByte 1,370 MByte 0.08 mbit/s  0.10 mbit/s 8 kbit/s 48 kbit/s 0% 100 %
04/04/2010 10:53:00 p.m. - 10:54:00 p.m. 23% 204 MByte 1,353 MByte 0.02 mbit/s  0.09 mbit/s 16 kbit/s 56 kbit/s 0% 100 %
04/04/2010 10:54:00 p.m. - 10:55:00 p.m. 23% 195 MByte 1,340 MByte 0 mbit/s 0.10 mbit/s 16 kbit/s 56 kbit/s 0% 100 %
04/04/2010 10:55:00 p.m. - 10:56:00 p.m. 24 % 206 MByte 1,331 MByte 0 mbit/s 0.12 mbit/s 16 kbit/s 72 kbit/s 0% 100 %
04/04/2010 10:56:00 p.m. - 10:57:00 p.m. 22% 210 MByte 1,326 MByte 0 mbit/s 0.10 mbit/s 16 kbit/s 64 kbit/s 0% 100 %
04/04/2010 10:57:00 p.m. - 10:58:00 p.m. 23% 195 MByte 1,321 MByte 0.26 mbit/s  0.19 mbit/s 16 kbit/s 56 kbit/s 0% 100 %
04/04/2010 10:58:00 p.m. - 10:59:00 p.m. 22% 192 MByte 1,316 MByte 0.02 mbit/s  0.14 mbit/s 16 kbit/s 56 kbit/s 0% 100 %
04/04/2010 10:59:00 p.m. - 11:00:00 p.m. 25% 191 MByte 1,313 MByte 0.02 mbit/s  0.18 mbit/s 16 kbit/s 48 kbit/s 0% 100 %
04/04/2010 11:00:00 p.m. - 11:01:00 p.m. 26 % 194 MByte 1,309 MByte 0.05 mbit/s  0.16 mbit/s 16 kbit/s 56 kbit/s 0% 100 %
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04/04/2010 11:01:00 p.m. - 11:02:00 p.m. 22% 189 MByte 1,307 MByte 0.05 mbit/s  0.21 mbit/s 0 kbit/s 0 kbit/s 0% 100 %

04/04/2010 11:02:00 p.m. - 11:03:00 p.m. 21% 190 MByte 1,305 MByte 0 mbit/s 0.14 mbit/s 8 kbit/s 96 kbit/s 0% 100 %
04/04/2010 11:03:00 p.m. - 11:04:00 p.m. 23% 171 MByte 1,303 MByte 0 mbit/s 0.13 mbit/s 16 kbit/s 56 kbit/s 0% 100 %
04/04/2010 11:04:00 p.m. - 11:05:00 p.m. 22% 160 MByte 1,301 MByte 0 mbit/s 0.14 mbit/s 16 kbit/s 56 kbit/s 0% 100 %
04/04/2010 11:05:00 p.m. - 11:06:00 p.m. 23 % 192 MByte 1,299 MByte < 0.01 mbit/s 0.07 mbit/s 16 kbit/s 72 kbit/s 0% 100 %
04/04/2010 11:06:00 p.m. - 11:07:00 p.m. 23% 168 MByte 1,298 MByte 0 mbit/s 0.10 mbit/s 24 kbit/s 72 kbit/s 0% 100 %
04/04/2010 11:07:00 p.m. - 11:08:00 p.m. 24 % 167 MByte 1,297 MByte 0 mbit/s 0.06 mbit/s 24 kbit/s 88 kbit/s 0% 100 %
04/04/2010 11:08:00 p.m. - 11:09:00 p.m. 23 % 175 MByte 1,295 MByte 0 mbit/s 0.11 mbit/s 24 kbit/s 80 kbit/s 0% 100 %
04/04/2010 11:09:00 p.m. - 11:10:00 p.m. 27 % 166 MByte 1,294 MByte 0 mbit/s 0.10 mbit/s 24 kbit/s 72 kbit/s 0% 100 %
04/04/2010 11:10:00 p.m. - 11:11:00 p.m. 26 % 164 MByte 1,294 MByte 0.02 mbit/s  0.13 mbit/s 16 kbit/s 72 kbit/s 0% 100 %
04/04/2010 11:11:00 p.m. - 11:12:00 p.m. 18% 188 MByte 1,294 MByte 0.06 mbit/s  0.16 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 11:12:00 p.m. - 11:13:00 p.m. 27 % 161 MByte 1,293 MByte 0.02 mbit/s  0.15 mbit/s 16 kbit/s 96 kbit/s 0% 100 %
04/04/2010 11:13:00 p.m. - 11:14:00 p.m. 23 % 165 MByte 1,293 MByte 0.03 mbit/s  0.17 mbit/s 16 kbit/s 64 kbit/s 0% 100 %
04/04/2010 11:14:00 p.m. - 11:15:00 p.m. 23% 156 MByte 1,293 MByte 0.06 mbit/s  0.21 mbit/s 0 kbit/s 8 kbit/s 0% 100 %
04/04/2010 11:15:00 p.m. - 11:16:00 p.m. 19% 167 MByte 1,293 MByte 0.08 mbit/s  0.22 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 11:16:00 p.m. - 11:17:00 p.m. 24 % 154 MByte 1,293 MByte 0.04 mbit/s  0.15 mbit/s 16 kbit/s 120 kbit/s 0% 100 %
04/04/2010 11:17:00 p.m. - 11:18:00 p.m. 19% 166 MByte 1,293 MByte 0.09 mbit/s  0.21 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 11:18:00 p.m. - 11:19:00 p.m. 28 % 163 MByte 1,293 MByte < 0.01 mbit/s 0.11 mbit/s 24 kbit/s 120 kbit/s 0% 100 %
04/04/2010 11:19:00 p.m. - 11:20:00 p.m. 27 % 168 MByte 1,293 MByte 0 mbit/s 0.09 mbit/s 24 kbit/s 88 kbit/s 0% 100 %
04/04/2010 11:20:00 p.m. - 11:21:00 p.m. 19% 153 MByte 1,293 MByte 0.05 mbit/s  0.16 mbit/s 0 kbit/s 8 kbit/s 0% 100 %
04/04/2010 11:21:00 p.m. - 11:22:00 p.m. 19% 164 MByte 1,293 MByte 0.05 mbit/s  0.25 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 11:22:00 p.m. - 11:23:00 p.m. 28 % 168 MByte 1,293 MByte 0 mbit/s 0.10 mbit/s 24 kbit/s 136 kbit/s 0% 100 %
04/04/2010 11:23:00 p.m. - 11:24:00 p.m. 23% 179 MByte 1,293 MByte 0.05 mbit/s  0.15 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 11:24:00 p.m. - 11:25:00 p.m. 23% 162 MByte 1,293 MByte 0 mbit/s 0.14 mbit/s 24 kbit/s 152 kbit/s 0% 100 %
04/04/2010 11:25:00 p.m. - 11:26:00 p.m. 26 % 168 MByte 1,293 MByte 0 mbit/s 0.15 mbit/s 16 kbit/s 72 kbit/s 0% 100 %
04/04/2010 11:26:00 p.m. - 11:27:00 p.m. 24 % 164 MByte 1,293 MByte 0 mbit/s 0.14 mbit/s 16 kbit/s 72 kbit/s 0% 100 %
04/04/2010 11:27:00 p.m. - 11:28:00 p.m. 20% 155 MByte 1,293 MByte 0.05 mbit/s  0.17 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 11:28:00 p.m. - 11:29:00 p.m. 28 % 164 MByte 1,293 MByte 0 mbit/s 0.14 mbit/s 16 kbit/s 120 kbit/s 0% 100 %
04/04/2010 11:29:00 p.m. - 11:30:00 p.m. 19% 167 MByte 1,294 MByte 0.05 mbit/s  0.22 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 11:30:00 p.m. - 11:31:00 p.m. 20% 171 MByte 1,294 MByte 0.05 mbit/s  0.21 mbit/s 0 kbit/s 8 kbit/s 0% 100 %
04/04/2010 11:31:00 p.m. - 11:32:00 p.m. 35% 167 MByte 1,294 MByte 0 mbit/s 0.08 mbit/s 24 kbit/s 136 kbit/s 0% 100 %
04/04/2010 11:32:00 p.m. - 11:33:00 p.m. 26 % 179 MByte 1,294 MByte 0 mbit/s 0.10 mbit/s 24 kbit/s 88 kbit/s 0% 100 %
04/04/2010 11:33:00 p.m. - 11:34:00 p.m. 23 % 171 MByte 1,294 MByte 0.05 mbit/s  0.16 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 11:34:00 p.m. - 11:35:00 p.m. 29% 159 MByte 1,294 MByte 0 mbit/s 0.09 mbit/s 24 kbit/s 136 kbit/s 0% 100 %
04/04/2010 11:35:00 p.m. - 11:36:00 p.m. 0%

04/04/2010 11:36:00 p.m. - 11:37:00 p.m. 19% 173 MByte 1,294 MByte 0.08 mbit/s  0.15 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 11:37:00 p.m. - 11:38:00 p.m. 25% 161 MByte 1,294 MByte 0.02 mbit/s  0.14 mbit/s 12 kbit/s 72 kbit/s 0% 100 %
04/04/2010 11:38:00 p.m. - 11:39:00 p.m. 24 % 169 MByte 1,296 MByte 0 mbit/s 0.15 mbit/s 24 kbit/s 88 kbit/s 0% 100 %
04/04/2010 11:39:00 p.m. - 11:40:00 p.m. 22% 151 MByte 1,295 MByte 0.22 mbit/s  0.18 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 11:40:00 p.m. - 11:41:00 p.m. 23 % 177 MByte 1,295 MByte 0.06 mbit/s  0.17 mbit/s 0 kbit/s 8 kbit/s 0% 100 %
04/04/2010 11:41:00 p.m. - 11:42:00 p.m. 33% 155 MByte 1,295 MByte < 0.01 mbit/s 0.15 mbit/s 24 kbit/s 136 kbit/s 0% 100 %
04/04/2010 11:42:00 p.m. - 11:43:00 p.m. 25% 172 MByte 1,295 MByte 0 mbit/s 0.15 mbit/s 24 kbit/s 96 kbit/s 0% 100 %
04/04/2010 11:43:00 p.m. - 11:44:00 p.m. 25% 155 MByte 1,296 MByte 0 mbit/s 0.15 mbit/s 24 kbit/s 96 kbit/s 0% 100 %
04/04/2010 11:44:00 p.m. - 11:45:00 p.m. 0%

04/04/2010 11:45:00 p.m. - 11:46:00 p.m. 24 % 155 MByte 1,296 MByte 0.05 mbit/s  0.22 mbit/s 0 kbit/s 4 kbit/s 0% 100 %
04/04/2010 11:46:00 p.m. - 11:47:00 p.m. 0%

04/04/2010 11:47:00 p.m. - 11:48:00 p.m. 22% 162 MByte 1,297 MByte 0.05 mbit/s  0.18 mbit/s 0 kbit/s 4 kbit/s 0% 100 %
04/04/2010 11:48:00 p.m. - 11:49:00 p.m. 23 % 169 MByte 1,297 MByte 0.05 mbit/s  0.15 mbit/s 0 kbit/s 8 kbit/s 0% 100 %
04/04/2010 11:49:00 p.m. - 11:50:00 p.m. 23 % 150 MByte 1,297 MByte 0.05 mbit/s  0.15 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 11:50:00 p.m. - 11:51:00 p.m. 29% 164 MByte 1,297 MByte 0 mbit/s 0.14 mbit/s 32 kbit/s 176 kbit/s 0% 100 %
04/04/2010 11:51:00 p.m. - 11:52:00 p.m. 29% 166 MByte 1,297 MByte < 0.01 mbit/s 0.14 mbit/s 24 kbit/s 104 kbit/s 0% 100 %
04/04/2010 11:52:00 p.m. - 11:53:00 p.m. 25% 146 MByte 1,297 MByte 0.02 mbit/s  0.15 mbit/s 24 kbit/s 96 kbit/s 0% 100 %
04/04/2010 11:53:00 p.m. - 11:54:00 p.m. 27 % 173 MByte 1,301 MByte 1 mbit/s 0.29 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
04/04/2010 11:54:00 p.m. - 11:55:00 p.m. 25% 195 MByte 1,301 MByte 0.09 mbit/s  0.22 mbit/s 0 kbit/s 8 kbit/s 0% 100 %
04/04/2010 11:55:00 p.m. - 11:56:00 p.m. 24 % 204 MByte 1,301 MByte 0 mbit/s 0.15 mbit/s 24 kbit/s 96 kbit/s 0% 100 %
04/04/2010 11:56:00 p.m. - 11:57:00 p.m. 24 % 189 MByte 1,301 MByte 0 mbit/s 0.14 mbit/s 24 kbit/s 96 kbit/s 0% 100 %
04/04/2010 11:57:00 p.m. - 11:58:00 p.m. 0%

04/04/2010 11:58:00 p.m. - 11:59:00 p.m. 32% 202 MByte 1,308 MByte 0.05 mbit/s  0.23 mbit/s 0 kbit/s 4 kbit/s 0% 100 %
04/04/2010 11:59:00 p.m. - 12:00:00 a.m. 19% 210 MByte 1,315 MByte 0.05 mbit/s  0.17 mbit/s 0 kbit/s 0 kbit/s 0% 100 %
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