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The Virtualization Practice
 White Paper:
 Presentation Virtualization Solutions Andrew Wood Analyst – Presentation Server Virtualization
 October 2012
 © 2012 The Virtualization Practice. All Rights Reserved.
 All other marks are property of their respective owners.
 Abstract
 Presentation Virtualization is an application and desktop virtualization solution. It is a solution not only
 viable for large enterprises, but small and medium scale businesses and not-for-profit organizations.
 Presentation Virtualisation can reduce the cost of ownership, reduce energy costs, ease manageability
 and increase user productivity.
 Presentation Virtualization is a mature technology and remains the most deployed centralized desktop
 virtualization solution. A number of vendors offer solutions typically built upon Microsoft’s Remote
 Desktop Services - Session Host (formerly Terminal Services) function. However, other operating
 systems, including Apple’s OS X, Linux and Unix have PV solutions.
 This white paper focuses on Presentation Virtualisation; the benefits it can deliver for your organization
 and where other solutions should be considered. It differentiates a PV service from a hosted desktop, or
 Virtual Desktop Infrastructure (VDI). The whitepaper also gives a summary of current PV products
 available with an overview of their functions and costs to help you determine which solution is best for
 your organization.
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 Revision History
 Sept 2012: Updated Windows to Win 2008R2/2012; Citrix XenApp to v6.5 from 6.0; Ericom to
 5.8 from 5.7, Quest (now Dell) vWorkspace renamed and now 7.6 rather than 7.1, Genuit
 ThinWorx to 5.3 from 4.7, Graphon to 4.5, 2x Application Server to XG, Propalms to 6.5,
 Systancia ApplisDis to SP2. Include Ulteo.
 December 2011: Updated Citrix XenApp to v6.5; Ericom from 5.6 to 5.7, Quest vWorkspace
 from 7.1 to 7.2, 2x Application Server from 8.0 to 8.1. Introduced Aqua Connect Terminal
 Server; update reference to VECD license; change the comparison chart to better accommodate
 mono printers. Tidied some text.
 August 2010: Updated Ericom from 5.6 to 5.7, Quest vWorkspace from 7.0 to 7.1, 2x
 Application Server from 8.0 to 8.1. Introduced Aqua Connect Terminal Server; update reference
 to VECD license; change the comparison chart to better accommodate mono printers. Tidied
 some text.
 Mar 2010 Updated Citrix XenApp due to v6 and v5.FR3 release; updated 2x Application Server
 due to v8 release; modified comparison chart for Ericom’s Powerterm Webconnect; updated
 Microsoft RDS to include notes on RemoteFX; explanation of the summary markers.
 Feb 2010 Introduced Revision History section; updated PDF properties to include comments;
 corrected comparison chart for Quest vWorkspace 7.0 functionalty.
 Jan 2010 Initial Release.
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 Presentation Virtualization – High Level Benefits
 Presentation Virtualization (PV) is not a new desktop virtualization technology – the underlying concepts
 have been in use for over a decade. Neither is PV the same as virtual desktop infrastructure.
 Presentation Virtualization, also known as Server Based Computing, helps deliver two core virtualization
 environments – desktop virtualization and application virtualization.
 Presentation Virtualization helps deliver a number of business benefits:
 Reduction in cost of infrastructure – the hardware required to deliver a centralized desktop
 environment for users with Presentation Server is typically less than an equivalent hosted desktop
 solution.
 Improved System Reliability and Security – if fewer instances support an equivalent user count,
 then there are fewer devices to manage and control.
 Business Agility – PV typically offers a choice of end device or concurrent user license models
 which enables delivery of services to large number of users. At the same time, PV enables
 delivering applications to users outside of the office, be that at branch offices or at home,
 allowing for greater productivity.
 Shorter application delivery timescales –as deployment of new, or updated, applications is
 undertaken on fewer devices this can mean shorter cycles from QA through pilot to production.
 This allows organizations to gain significant and quantifiable value - as they have the flexibility and
 agility to upgrade software in a cost-effective and productive manner.
 While PV is capable of delivering a virtualized desktop environment it is increasingly PV’s ability to
 deliver application virtualization that enterprises are turning to. There is an advantage in providing
 access to applications across a range of devices and in a range of contexts. PV’s ability to host
 applications (and therefore data access) centrally and present a remote view and interaction to that
 application is not only useful for enterprises, but for application vendors who can utilize PV to give a
 more complete service to customers.
 I. So, What is Presentation Virtualization Exactly?
 Presentation Virtualization (PV) is an architecture whereby applications are deployed, managed,
 supported and executed on a server, not on a client device. Therefore, all that needs to transmit from
 the server to client is the screen information, and the keyboard and mouse information from the client
 to the server: it is also possible to connect client devices such as USB drives, local drives or printers and
 use them in the session as well.
 In a PV environment, tasks of hardware and software upgrades, application deployment, technical
 support, and data storage and backup are simplified: applications reside on servers hosted in the
 datacentre rather than many of client devices deployed in numerous locations. Data is ideally stored on
 centralized file servers rather than on user PCs, or remote branch servers. This means end devices can
 be simpler, less expensive and most importantly easier to manage than traditional PC desktops.
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 Key Differences between Presentation Virtualisation and VDI
 Why is this an important question? It is important because often presentation virtualization solutions
 are seen as a competing solution to VDI, either a greater or lesser answer to your application or desktop
 delivery requirements. They are different solutions – each with their advantages, and disadvantages.
 With a hosted desktop solutions (or a Virtual Desktop Infrastructure) each user has access to a virtual
 machine running on a server that is dedicated to them for their session. Users can have a generic
 virtual machine that is created for them each time they connect (a non-persistent desktop), or they can
 be assigned a virtual machine that retains their changes and updates when they log out (a persistent
 desktop)
 Presentation Virtualization creates a virtual session for each user: with each session being a contained
 instance of a remote server operating system.
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 A core difference of Presentation Virtualisation over a hosted desktop solution
 is in access to a desktop operating system. A Presentation Virtualization session
 is typically hosted on a server operating system such as Microsoft Windows
 Server 2012 or Microsoft Windows Server 2008R2.
 Applications executing in these sessions rely on Presentation Virtualization to project their user
 interfaces remotely using a remote display protocol. Each Presentation Virtualization session can host a
 single application, multiple applications or indeed, a complete desktop offering the user a familiar
 workspace.
 Importantly with Presentation Virtualization, many virtual sessions utilize the same installed copy of a
 server operating system, and the same installed copy of an application. A change made on that server is
 available to all users of that server. This makes deployment of applications and changes to user
 environments very responsive; it also reduces the hardware complexity of a PV service in comparison to
 a VDI environment. As there is only one instance of an operating system, one instance of an application
 install and the server is typically running with fast local disk support, the user density of a PV server is
 typically greater than equivalent server configured for a hosted desktop, or VDI environment.
 Advantages of PV over VDI:
 Reduced Infrastructure Complexity – reduced cost, easier scalability, simplified management
 Greater User Density - lower cost, easier scalability
 Windows OS Licensing – Microsoft licensing for a Windows PV environment can be less
 expensive than a VDI equivalent when supporting users using personal devices, or hosting
 services for other organizations.
 That said, a PV solution typically runs on a Windows Server 64-bit operating system (this whitepaper
 will discuss Apple, Linux and Unix alternatives). While there is wide application support for such a
 server OS, there are applications that are not suited to run, or indeed are supported, or licensed by
 their vendor to run in such an environment. In addition, as each user is sharing the operating system
 and application environment PV environments are not suited to supporting users who need very
 different application sets, or wish to change their application environment or operating system
 configuration.
 PV used to be restricted in that application installation was very fixed. Application virtualisation
 solutions such as Microsoft App-V have allowed improved application delivery within a PV environment.
 Verifying that applications worked in a PV environment use to be a complex, however Microsoft have
 issued an RDS Application Compatibility Tool Analyzer that can be used to automate the compatibility
 testing of applications in a PV environment, and other third party tools are available from Citrix
 (AppDNA) and Dell (ChangeBase).
 http://blogs.msdn.com/b/rds/archive/2010/01/19/how-to-detect-rds-specific-application-compatibility-issues-by-using-the-rds-application-compatibility-analyzer.aspx
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 Presentation Virtualisation can be utilized to quickly and securely web enable existing applications.
 Advantages of VDI over PV:
 Greater application support and compatibility for Windows Desktop OS.
 Granularity of control over user’s application installation within a virtual machine
 instance.
 Granularity of control over user’s OS environment within a virtual machine instance.
 Which is best for my environment? This is a key question that must be asked as part of any assessment
 you undertake as part of a project to deliver applications or desktops in a new way. Is one better than
 the other? They each have advantages. They each have disadvantages. What many organizations find is
 that a combination of both Presentation Virtualisation, or Session Host services and Hosted Desktops or
 VDI delivers the functionality their users need. It is interesting to note that many also support the
 management and configuration of VDI and hosted blade deployments.
 This whitepaper focuses on PV solutions.
 II. Presentation Virtualization – Enterprise Challenges
 Deliver Better Than We Have Now, Only Cheaper
 Financial Directors want to manage costs: ideally, reduce them. Yet, these cost reductions need to be
 delivered without affecting revenue or sacrificing quality of service: cheaper cannot be worse. At the
 same time, organizations continue to need new solutions be that new services, new applications,
 delivery to new offices.
 A solution that can assist in reducing the longer term IT spend, while requiring the least power,
 infrastructure and resource to manage is key.
 Deliver Applications Beyond the Desktop
 Since the days of the mainframe, there has been a desire by users to have application data access in a
 format that is convenient to them. Organizations are being driven to deliver applications and
 applications to an ever broadening range of devices beyond the corporate network. However, there is
 still a requirement to manage and secure the corporate data. While one method of deployment could
 be to re-write, re-deploy and recode an application – this can be:
 a) Time consuming.
 b) Costly.
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 PV can either to deliver corporate in-house applications to customers, partners, and staff or, from
 application vendors to deliver a “Software-as-a-Service” offering typically delivered from via web
 services either within a browser, or via a tablet/smartphone client.
 Presenting an Effective User Experience
 Presentation Virtualization represents a significant shift from how most organizations deploy
 applications. The user experience, how they do what it is that they do, cannot degrade or fail. If this
 happens, any cost reductions gained by better management, or increased capabilities, any benefit from
 wider access will likely be lost through reduced productivity and/or delays in project delivery. Or
 indeed, complete lack of use.
 A successful PV implementation requires proper assessment and planning. Identifying target users and
 their applications is critical in that it will determine where Presentation Virtualization is most
 appropriately used and where it will prove to be of little value in the organization.
 Your PV implementation should begin by identifying user constituencies and their applications that will
 benefit from Presentation Virtualization. It is equally important to identify applications that cannot
 easily be deployed using PV and user groups that either will not benefit from it (or will resist the
 transition). In accepting the things you cannot change, you increase the likelihood of a successful
 implementation and it being delivered on-time.
 A common assessment model is to divide users into a number of different roles. There are a number of
 typical desktop worker scenarios:
 Mobile workers - Accesses network from remote, often public locations. They will use mobile
 devices (laptops or a smart-phone such). They need secure, 24-by-7 access to and storage of
 sensitive data. Mobile workers would typically be executives, salespeople or trainers. While
 Presentation Virtualization cannot offer a solution for offline working as it relies on an active
 connection, many of the first use cases came from providing a remote access. Because the
 focus of data transfers for Presentation Virtualization is on screen updates and mouse/keyboard
 information to and from the end device, the amount of data sent between the client and the
 server is far less. This allows mobile users full and secure access to data intensive applications.
 Fails on graphically intensive application over low bandwidth links
 Office-based workers will use a desktop PC while in the office Uses a broad range of desktop
 and server applications. Office based workers can work at multiple computers - their roles
 would include analysts, architects, designers or doctors. Presentation Virtualization is not
 limited to delivering a single application – it is possible to install multiple applications. An issue
 for PV can be that some applications do not work, or are not supported, in a server operating
 system environment – yet for the majority of applications this is not the case. Indeed such as
 configuration is often a requirement to deliver an effective solution. For example, may have an
 accounts package that integrates with Microsoft office and excel – or CRM application that
 integrates with email client such as Microsoft Outlook.
 Task-based workers, like Office-based workers, will use work in the office but will be limited
 in the scope of functionality that they requires from their workspace and may work at the same
 terminal. Typical roles for Task based workers include call centre workers and data entry
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 teams. Such an environment benefits from Presentation Virtualization’s capability to deliver
 services to a high user density and lower management overhead.
 Contract workers – are non-corporate employee located remotely Often working on non-
 corporate assets, or outdated computers. Here PV can deliver applications with minimal
 change to that environment. The installation of the PV client on the contractor’s device can
 allow access to applications and services without copying corporate data or installing
 applications on that device: reducing need for dedicated terminals and maintaining security. As
 the session is running on a server in the data centre, the hardware requirements of the end
 device can be extremely modest.
 Home workers - include office workers who need access from their home. This can be as part
 of actively promoting a more “flexible working” culture: enabling organizations to reduce the
 need for expensive office real-estate, promote green-commuting, facilitate more family
 friendly working. Or it may be to better accommodate unforeseen circumstances due to
 weather, a family emergency, or even a natural disaster. Or, a combination of all of these
 things. As with Contract workers, PV can deliver applications with minimal change to the user’s
 home PC. As the session is running on a server in the data centre, the hardware requirements
 of the user’s home PC can be extremely modest. The installation of the PV client component on
 the home user’s device is often a simple process that requires little-to-no technical knowledge.
 Delivery of access to a usable workspace is therefore quick and efficient – allowing the user to
 be more productive. Once the client is installed, it is possible to allow secure access to
 applications and services without corporate data or applications needing to be installed on that
 device, maintaining security and increasing productivity.
 Presentation Virtualization is not an all-encompassing solution. For example perhaps your assessment
 finds your business needs the following:
 Offline working – PV relies on a remoting protocol and a network connection to present the
 user workspace.
 Applications that have a reliance on a desktop OS, or that cannot be remoted (because they
 rely on a physical component or expect exclusive environment use).
 Highly customized environments I.e. the user needs to change the configuration of the OS
 environment to test/develop new services.
 In these instances, a PV solution will need to be complimented by other services.
 The user’s experience of a PV environment must be error free. Their time must be spent working
 productively, not troubleshooting their own issues. A PV service needs to ensure that users access their
 application as they would do if installed on a PC: and also needs to deliver access to peripherals such as
 printers, audio or flash drives. The benefits of getting such issues right equate to either increased
 revenue (if the application directly affects revenue) or lower labor costs through increased user
 productivity.
 Yet Presentation Virtualization can and does help deliver applications to a wide variety of users.
 The question is what benefits does PV bring?
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 Presentation Virtualisation offers scalable, speed and easier administration for application and desktop deployment.
 A key enterprise challenge is to deliver a scalable application and data delivery service quickly and
 easily, and have that solution maintain an effective user access experience.
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 III. Presentation Virtualisation and Microsoft Licensing
 While solutions do exist to deliver Presentation Virtualization for none Microsoft Operating Systems (for
 example (Aqua Connect’s Terminal Server which supports Apple’s OS X and Ulteo have Linux/UNIX
 support) the majority of products build on Microsoft’s Remote Desktop Session Host (RDSH) (formerly
 known as Terminal Services).
 A Microsoft VDI desktop solution has two options for licensing. If you use devices covered under
 Software Assurance (SA), you are able to access your Virtual Desktop Infrastructure (VDI) desktops at no
 additional charge. However, if you do not have an end device not covered by SA (e.g. you haven’t
 invested in SA for your own devices, or you need to give access to a device that can’t be supported by
 SA such as a contractor’s PC or and Android or Apple tablet) you must have a Virtual Desktop Access
 (VDA) which has a cost per end-device, per year.
 This is not the case for PV. For each Presentation Virtualization installation built around Microsoft’s
 operating system each device requires a Microsoft Remote Desktop Service (RDS) CAL. RDS CALs can be
 licensed per user, or per device. RDS CAL costs are indeed a cost in the initial investment for a
 Presentation Virtualisation solution yet, they are less expensive than a VDA license, and need not be
 renewed every year. In addition, an RDS CAL includes Microsoft Application Virtualization (App-V) for
 RDSH, allowing you to use App-V in solving app-to-app conflicts and multi-user application conflicts.
 The challenge is to deliver services to users while making the best use of licenses. Over-provision
 of licenses and resources is wasteful of resources, under provision incurs a risk of large penalties.
 If your PV service is hosted in a Microsoft Windows RDSH/TS environment, you will need an RDS CAL.
 RDS CALs allow you to choose between a per-user or per-device licensing mode.
 Third party Presentation Virtualisation licensing solutions are typically focused on a concurrent user
 model: such a licensing model is of great benefit for delivering services where there needs to be
 flexibility in access modes to support multiple users or devices.
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 IV. Presentation Virtualisation – Scale and Utilisation
 With server virtualization – a core criterion for success is consolidation ratio. Server virtualization
 allows organizations to maintain and grow services with less hardware and therefore, less cost.
 Presentation Virtualisation allows delivery of applications and desktops to users with a high user density
 and without the need to manage and maintain a hypervisor environment. By delivering a single
 environment, updates and changes are delivered quickly should additional capacity be required at short
 notice for say business continuity situation such as a disaster, or in pandemic planning.
 The challenge is to ensure that presentation virtualization environments are utilized effectively –
 that services are available as demand requires, and at all times the user’s experience is optimized to
 make best use of resources available.
 In addition, a service based around Presentation Virtualisation needs to be readily administered;
 focused and simple administration interfaces to minimise training costs, and allow the ability to resolve
 user issues quickly to maximise productivity. In each of the vendor sections we’ll discuss how they have
 architected their solution to scale and accommodate high availability. As part of your assessment of
 need you must consider what you expect from such services.
 How do you size PV environment? How do you determine the density of a server and the scale of your
 service? To undertake a detailed scaling exercise for each of the products mentioned here is beyond the
 scope of this document: that said we can help point you in the right direction.
 Hardware vendors have informative guides or whitepapers on their testing at scale with the leading
 vendors. The recommendation is to ask your preferred hardware vendor if they have server sizing
 guidelines for PV implementations and take these as guidance. While the testing is always detailed, it is
 not testing on your infrastructure with your applications: always validate the numbers in your own
 environment and continue to monitor and retest over the lifetime of the service.
 In terms of general industry guidance, a recommendation would be to visit Project Virtual Reality
 Check’s website (http://www.projectvrc.com/). Project Virtual Reality Check (VRC) is a joint venture
 of experienced virtualization consultancy practices Login Consultants and PQR, who have researched
 the optimal configuration for the different available hypervisors (hardware virtualization layers). The
 project arose from the growing demand for advice on how to virtualize PV and VDI workloads. The
 project’s detailed research gives guidance on the scaling possibilities for PV environments as well as a
 Virtual Desktops Infrastructure.
 http://www.projectvrc.com/
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 V. Criteria for Presentation Virtualization Solutions
 Target for Success
 A Presentation Virtualisation solution should place your organization in a position where the ongoing
 costs of maintaining the existing environment are less than they are now. This new service will require
 investment, but that expenditure should be realised through savings in a short time – not only does a
 shorter delivery time reduces the risk of a project failing, but it gives a better return on the investment
 in the new service. Ideally, the solution should increase the productivity of users – which in turn either
 reduces the labour costs or increases revenue.
 Presentation Virtualisation has matured to have a number of functions that will enable you to meet
 these targets. These criteria can be summarized as follows:
 Managing environment – single console, delegation of access, ease of deployment, testing and
 management reporting and scripting.
 Application Deployment and Access – technologies to deploy applications to PV environment;
 and how those applications are securely accessed from which devices
 Delivering the User Experience – this can include - optimizing the logon time for users,
 enhanced multimedia, interaction with local devices
 Load balancing & Session Performance Management – maximise the number of sessions for
 each PV server.
 And finally and for many, most importantly,
 Licensing Costs – how much does it cost for licenses? For the purposes of this whitepaper,
 we’ve used retail pricing, as these costs are easily available: it is recognized that enterprises
 and larger SMB can get keener pricing and these numbers are only here as an example.
 Managing the Environment
 Reduced administration time saves money. Moreover, if users sessions are centralized the facility to
 quickly and effectively administer and monitor the environment is vital to keep the service reliable and
 trouble free. Presentation Virtualisation management helps deliver improved system reliability and
 security.
 A criterion for PV solutions is to consider how to manage the service. What tools can deliver services to
 users; report on usage to allow for capacity planning; can access be delegated to allow roles to be
 mapped effectively and possibility error reduced. In providing for greater security, how do you monitor
 sessions and how do you report on sessions use and performance?
 Application Deployment and Access
 A key deliverable of a Presentation Virtualisation service is shorter application delivery timescales.
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 Therefore, within your proposed solution: how are applications deployed, updated and made available
 to users? Are applications limited to a particular environment (for example, only within the LAN) and,
 can your solution assist with hosting your applications in a multi-user environment by reducing
 application installation conflicts. Can the environment support IP virtualization allowing users accessing
 services from the same device appear as if they are connecting from independent IP addresses?
 What access methods are available? Do users need a specific client or device type? Are they able to
 access the service remotely; if so how is this managed and secured? Can access be optimized for
 different connection types (e.g. LAN, WAN or Mobile)?
 Delivering the User Experience
 Delivering the user experience is a vital component of a PV service – their experience must be issue free
 as a user’s time needs to be spent working productively. In the first instance – this particular criterion is
 dependent on your particular environment: for example, your environment might not need to support
 multi-media and audio – yet the facility to print may be critical.
 What focus does the product have on optimizing the user experience to best suite your environment?
 Does the service allow multimedia options to deliver higher quality graphics/sound? Does the service
 allow for remote device interaction such as USB Flash drives? Does the user experience degrade if the
 user is outside of the LAN environment? Importantly for a centralized service, how are users access to
 the local print devices managed and maintained?
 Indeed, what remote printer options are available? Remote Printing is an issue for centralized services
 such as PV. How do you maintain support for (what can be) a wide variety of end-point print solutions.
 Moreover, how do you ensure that the print request from the central device does not consume all the
 bandwidth to the remote location and prevent the user from working?
 A Universal Printer creates a printer within a user’s session that the user can utilize to create
 print task: this print task is sent to the client device. It is then rendered on that device using a
 local rendering component – such as Adobe Acrobat Reader. The advantage here is that the
 print information sent to the client is standardized. The client’s own local printer settings and
 printer drivers are used to send the print task to the printer.
 A universal printer driver on the other hand does not require a local rendering agent – so
 making the task of printing more ‘portable’. Yet, to accommodate so many different printers a
 universal printer driver typically reduces the user’s options for printer functionality - for
 example supporting functions such as multi-tray, color, and stapling.
 Load balancing & Session Performance Management
 A key benefit of Presentation Virtualisation is in the reduction in cost of infrastructure. With the service
 delivered on fewer servers, it is important to understand how to balance the distribution of users’
 sessions across servers. This user load needs managing in such a way to make effective use of the
 hardware resources. At the same time, a user’s use of resources should not negatively affect the
 performance of other users running on the same server.
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 When selecting a PV solution - how that service administers and manages load is an important question.
 What criteria are available to configure the user load balancing? Is there any optimization for logon
 time so that user sessions are? Given shared environment does the PV solution allow for optimization of
 session performance (e.g. Memory or CPU use) for each user? How will the service management scale to
 accommodate hundreds, or thousands of users?
 Licensing Costs
 A key component of your PV solution will be license provision. Each PV solution that is based around
 Microsoft’s RDS will require an RDS CAL for each device connecting to the service, and it will require a
 license cost for each PV solution.
 Thus, what is that license cost not only for the initial deployment, but for on-going support and
 maintenance of the most current software.
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 VI. Overview of Candidate Solutions
 This section contains reviews of the products that address the challenges and criteria listed above.
 While each of these products warrants a full analysis of it capabilities, features and benefits, such an
 analysis is outside of the scope of a single paper and will be done in time and be made available to
 download.
 Aqua Connect Terminal Server 3.5 Series
 Aqua Connect Inc. pioneered the first ever Mac
 Terminal Server and has become the world's leading
 provider of Mac terminal services. The development
 team has extensive experience with Mac, PC, Linux
 and UNIX platforms with expertise in several application and technology categories.
 Presentation Virtualisation service have long been available to Microsoft users, yet with Aqua Connect’s
 solution an adequately configured Mac OS X Lion, Snow Leopard or Leopard server can deliver a fully
 featured OS X desktop to networked computers and mobile devices to run almost any OS X-based
 application installed on the OS X server.
 Aqua Connect's Terminal Server (ACTS) can deliver the Macintosh® OS X® from 10.5, through to 10.8
 using Presentation Virtualisation. ACTS supports X11 and VNC protocols as well as Aqua Connect’s own
 Accelerated Protocol (AAP). Working in conjunction with Microsoft and Apple, have incorporated
 services to deliver an OS X workspace using Microsoft’s Remote Desktop Protocol (RDP) protocol v6.0,
 broadening the range of devices that you can access this service with.
 While ACTS has fewer PV features in comparison to other solutions, what does stand out about this
 solution is the facility to deliver an OS X environment to thin client devices.
 However, given changes in the most recent Apple OS X server license agreements, it is recommended
 that you contact your Apple sales representative to acquire appropriate licensing for terminal
 sharing/terminal services.
 Management
 Administration of the Terminal Services functions is primarily performed using the Aqua Connect
 Terminal Server Administration Tool (ACAdminTool). The ACAdminTool is designed to monitor and
 manage various aspects of the Aqua Connect Terminal Server, including live sessions, users, user audit
 trails, ACAdminTool administrators, terminal settings, server information and group filters.
 The ACAdminTool allows for delegated administrative functions. Aqua Connect has also managed the
 installation process to reduce the likelihood of unauthorized access: during installation, a default
 administrator credential, identified by name and password, is installed on the server. This
 administrator credential is specific only to ACAdminTool and provides a means of restricting access to
 the ACAdminTool application. This default administrator cannot login to the server. It is not a user
 account and there is no overlap with system or network administrators – this helps to ensure that the
 Terminal Services administration account cannot be used to gain unauthorized additional access to
 services.
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 Key points: offers a PV solution for a pure Apple OS X environment using X11, VNC, RDP (v6) as well as Aqua Connect’s own AAP protocol. Check with your Apple rep on licensing for post OSx v10.7 and later
 Application Deployment and Access
 Aqua Connect's Terminal Server is intended to provide support for publishing full desktops to users – be
 they on the LAN or remote users. Individual application publishing is not available.
 While a number of other solutions offer a web based portal access solution, access for ACTS is focused
 on direct connection. Providing WAN access would be possible but would need additional resources,
 such as a VPN solution, to enable secure access. You can, of course, provide access using a simple
 internet connection opening the correct ports to server to accept Microsoft RDP, however this can mean
 that your server is directly accessible to the Internet.
 Aqua Connect have developed the Aqua Connect Accelerated Protocol (AAP). Where AAP is most
 distinguishable is in the speed and performance of remote sessions. Aqua Connect state that compared
 to VNC, AAP provides a 2-1 data savings including audio playback that VNC does not support. With audio
 enabled AC state that AAP provides a 5-1 data savings over the version of v6.0 RDP Aqua Connect
 support, and with audio disabled on the client it provides a 10-1 data savings. When using AAP,
 customers can expect full motion video and audio syncing at as little as 1Mbps download speed.
 User Experience
 User connection to an Aqua Connect Terminal Server (ACTS) can be performed using Microsoft RDP, X11
 VNC, or Aqua Connects own protocol – Aqua Connect Accelerated Protocol (AAP): allowing for audio
 syncing and full motion video.
 When using an AAP connection, users have access to a universal print driver, removing the need to
 install specific drivers on the server. Command keys are also mapped without any additional set up
 when utilizing AAP. Core print functionality is available to RDP users
 ACTS offers the facility to cut and paste from the session to the local environment, access local client
 printers and audio if using an RDP connection.
 Load Balancing and Session Performance Management
 ACTS incorporates a load balancing services that assigns connections across multiple servers based on
 processor and memory usage on each server. While it is not possible to configure memory optimization
 it is possible to configure CPU utilization within ACTS’ administration console to provide for an optimal
 user experience in a multi-user environment.
 License Costs
 Aqua Connect is licensed per concurrent user retailing at $199 per CCU.
 Note, in the 10.7 and 10.8 the OS X End User License Agreement (EULA) states you are unable to use a
 Remote Desktop Connection for more than two remote devices at the same time, "unless otherwise
 licensed by Apple". I’ve yet to find a definitive answer as to what that license constitutes – my advice
 in the meantime; speak to your Apple sales representative for clarification.
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 Citrix - XenApp 6.5 (Enterprise Edition)
 Citrix is a global organization based in the US with a focus on software and services specialized in
 virtualization and remote access software for delivering
 applications over a network and the Internet. In 1995, they
 shipped a multi-user version of Windows NT with remote
 access, known as WinFrame. This product was a unique
 targeting the needs of large enterprises to allow remote access to a Windows operating system
 environment to run 32-bit applications from 16-bit environments.
 Microsoft later released a Terminal Server Edition version of Windows, with Terminal Services and then
 Remote Desktop Session Host features becoming a Windows server role. WinFrame changed to become
 MetaFrame, through Presentation Server to XenApp. Citrix have built on that core Presentation
 Virtualization environment and developed a portfolio to meet a number of virtualization requirements.
 Given Citrix’s history, it is no surprise that XenApp is most well-known and most widely deployed third
 party Presentation Virtualization solution. It would be fair to say that XenApp has the widest feature set
 of the Presentation Virtualisation solutions: indeed, XenApp is the product against which many other
 solutions compare themselves and are compared to. It is arguable that having that rich feature choice is
 the justification for the highest per-user license cost.
 XenApp 6.5 is Citrix’s offering for Windows 2008 R2 support. XenApp 6.5 has three editions – Advanced;
 Enterprise and Platinum. There is also a Citrix XenApp Fundamentals version – a turnkey solution
 targeted at SMBs who wish to deliver applications more widely. While XenApp versions are available to
 support Microsoft Windows 2008 and 2003, these XenApp versions will be officially End of Life (EoL) in
 March 2013 (http://support.citrix.com/article/CTX122442). Bear in mind, it is not possible to manage a
 server farm that mixes XenApp versions.
 For simplicity, we will consider the Enterprise edition here: Platinum has functions that cover
 additional services such as Password Management and automated device provisioning beyond focus of
 this document.
 Management
 Management of a XenApp farm is performed using a number of consoles; with the majority of user and
 application management functions built around Microsoft Management Console tools although some
 farm configuration and license management are managed though different interfaces.
 XenApp provides a comprehensive set of tools for managing the user environment and optimizing
 application delivery with the core configuration method utilizing Microsoft Active Directory to assign
 policies across the XenApp farm. There are options for printers, printer drivers, policies and
 performance. A Health Assistant is available that can continually verify that the service is available and
 automatically initiate recovery procedures, reducing the need for active administration.
 XenApp 6.5 has the ability to utilize a web service called Desktop Director. Desktop Director allows for
 helpdesk and support users to view and interact with users that are connected to the XenApp
 http://support.citrix.com/article/CTX122442
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 environment: readily allowing support staff to view the status of the connection, reset, disconnect and
 monitor sessions, send messages to users, and shadow.
 XenApp also includes a service metric reporting service - EdgeSight running in Basic Mode. Basic Mode is
 still informative – it allows you to complete farm and server performance visibility and configure alerts
 and actions. Administrators can create reports, on a schedule or on an ad-hoc basis, on application and
 resource usage. Uniquely in this white paper, within XenApp 6.5 there is a facility to produce billing
 reports based on resource usage. However, Citrix’s reporting option does require an appropriately
 licensed Microsoft SQL Database and Reporting Service function in order to operate.
 While Session recording is possible with XenApp, the SmartAuditor feature is only available in the
 Platinum Edition.
 Delegated administration is available, allowing administrators and support to have access to manage
 the environment with appropriate rights. It is also possible to grant users access to shadow capability to
 enable training and a degree of user self-support, or for the function to be used as an aid for training.
 Administration can also be automated by utilizing scripting functions using PowerShell.
 Citrix XenApp includes a load testing service – EdgeSight for LoadTesting. This feature allows for
 capacity testing of applications to validate correct server sizing and user performance prior to roll out
 of new or updated services, and to help maintain service levels.
 Application Deployment and Access
 An advantage of PV is that it can be an application virtualization solution in its own right. Still, it is
 possible to integrate an application virtualization solution to a PV server. XenApp can utilize Citrix’s
 own application virtualization delivery mechanism; a XenApp solution need not make use of Microsoft’s
 App-V technology.
 XenApp was one of the first PV solutions to allow access to applications and desktops via a web
 interface. The current Web Interface is extensible, allowing for customization, optimization, and
 integration with remote access devices and two factor authentication vendors. Remote users have
 access via the Secure Gateway services, which provides secure access via SSL. The Web Interface allows
 clients to use a locally installed client, to install a client if one is not available or use a generic java
 client.
 It is also possible to connect using RDP if no other method of connection is available. In addition, when
 using a locally installed client, it is possible to integrate published applications directly into the remote
 device’s environment. For example, in a Microsoft Windows environment, applications can be published
 using the Citrix Receiver so that the applications are integrated seamlessly into the desktop
 environment, into the standard start menu, and into the associated file list allowing the launch of
 published applications as if they installed locally.
 While the Web Interface and Secure Gateway Services are available, Citrix are placing an increasing
 emphasis on enabling application access and Receiver management by utilizing a range of additional
 services. Citrix’s Access Gateway and NetScaler products will secure remote access for larger
 environments and Secure Gateway services will be retired. In addition – the Web Interface function has
 a road map to be superseded by Citrix Storefront services.
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 XenApp supports not only published applications and desktop, but content publishing i.e. the delivery of
 content that is displayed directly on the end device - this allows administrators to allow direct access to
 content that may be best displayed using the local device’s resources. It is also possible, using the full
 client, to display documents from the remote device using a published application i.e. to allow the user
 to select a document in their local file browser, open it, and cause a published application to launch
 and the document displayed.
 One of Citrix’s strengths has been in their support for a wide variety of client devices. While other
 clients focus on delivering remote access to applications Citrix are extending the Citrix Receiver to be
 more than a remote application access client. Citrix Receiver is available for desktops, smart phones
 and tablets with Blackberry, ChromeOS, iOS, Linux, Mac and Windows support.
 User Experience
 XenApp uses Citrix’s High Definition User Experience (HDX) technologies – which includes Citrix’s own
 Independent Computing Architecture (ICA) protocol for session communication. ICA has long had a good
 reputation and is perceived as a differentiator for Citrix - especially for those organizations who have
 users with low bandwidth or high latency connections. HDX introduces technologies that enables
 features such as improved multimedia, 3D, USB device interaction and intelligent caching to provide for
 a richer user environment – traditionally an area where PV services were found wanting. Indeed,
 XenApp 6.5 HDX capabilities are further enhanced with the RealTime Optimization Pack for Microsoft
 Lync. With this feature component users can participate in audio-video or audio-only calls to and from
 other using Lync or other standards-based video desktop and conference room systems. The latest
 features of HDX do rely on you having the latest Citrix Receiver versions and sufficient bandwidth. Still,
 this technology equates to users in a better remoted application experience whatever the device.
 XenApp 6.5 maintains Citrix’s long ability to deliver applications to the end point and integrate with the
 look and feel of the device. For many that stays at Windows OS integration in the start menu, desktop
 and with file association. It’s not all about delivery to desktops/laptops - Citrix help organizations
 accommodate different platforms, with XenApp 6.5’s Mobility Pack XenApp can intelligently recognize
 an Android or iOS tablet as the endpoint and render tablet optimized desktops, and mobile device
 specific features such as auto keyboard popup, local selector controls, and auto scrolling are enabled.
 Enterprises also have the option to enhance their existing applications with mobility support using the
 mobility pack’s Software Development Kit (SDK).
 XenApp supports the ability to have a universal printer driver, and a Universal Print Server. These
 features ensure basic print functionality is available to users in the event that the specific print drivers
 for the remote user’s printer are unavailable, or for managing specific printer drivers across the XenApp
 farm. XenApp also allows administrators to allow users to be able to print directly to a network printer
 or via the remote device’s locally attached printer depending on which option is the most efficient.
 XenApp includes a profile management solution to enable both a more consistent and speedy profile
 load/unload action and helping reduce logon times the likelihood of profile corruption in a PV farm
 environment. There are also the functions for pre-launch to ensure that users’ applications are
 delivered in as timely a way as possible.
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 Key points: offers a PV solution Windows 2008R2 – the most mature offering with a wide client device support. Has its own remote protocol, ICA enhanced for remote and mobile deployment. Supports both applications and desktop delivery. A wide variety of additional management features and extensive partner network. The most expensive solution, yet the solution typically compared against.
 Load Balancing and Session Performance Management
 Citrix XenApp load balancing provides both server and application load balancing. The Load Balancing
 function is integrated into the XenApp server components on each RDSH/TS server. Load Balancing is
 based on a load evaluator; where this load evaluator exists as a set of pre-defined rules. With XenApp,
 Load Balancing also supports Power and Capacity Management (PCM): while load balancing typically
 ensures that users are spread evenly across servers in a farm, with PCM you can ensure that servers are
 only powered on when demand requires - and powered off when not: although this feature is not
 available to Windows 2008 R1 servers.
 XenApp Enterprise edition also supports CPU utilization management and memory optimization allowing
 for an improved user experience.
 License Costs
 XenApp is licensed per concurrent user. XenApp, Enterprise retailing at $450 per CCU.
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 Dell vWorkspace 7.6
 In 2007 Quest Software, now part of Dell, acquired
 Provision Networks, a company with a number of
 technologies aimed at the enabling virtual desktop
 deployment and application delivery.
 Dell vWorkspace delivers an enterprise-grade solution that can provide deployment options across not
 only RDSH/TS, but VDI and blade PCs. The solution has its own Experience Optimization Protocol (EOP)
 which delivers a number of multi-media and performance enhancements on Microsoft’s RDP, as well as
 supporting Microsoft RemoteFX and HP RGS.
 Management
 Management of a Dell vWorkspace environment uses a single console: with the majority of user and
 application management functions built around a Microsoft Windows Console.
 vWorkspace provides a comprehensive set of tools for managing printers, printer drivers, policies and
 performance, user profile acceleration and real-time metric alerting. The console also allows
 administrators to automate time consuming configuration tasks for user’s environments, including the
 ability to dynamically create Desktop and Start Menu program shortcuts, configure background and
 color settings, connect to shared network folders and printers, execute scripts, configure user registry
 settings and environment variables, and lock down the user’s workspace using standard Explorer shell
 policies.
 Delegated administration is possible – allowing administrators and support to have access to manage the
 environment with appropriate rights. It is also possible to grant users access to shadow capability to
 enable training and a degree of user self-support.
 Application Deployment and Access
 vWorkspace’s management console also integrates with delivering Microsoft App-V or VMWare ThinApp
 virtualized applications into the vWorkspace environment. In addition, it facilitates Application
 Compatibility enhancements that can help in eliminating multi-user application conflicts arising from
 software design limitations by using a sophisticated registry and file system isolation engine.
 The Web Interface is extensible, allowing for customization, optimization, and integration with remote
 access devices and two factor authentication vendors. Remote users have secure access via an SSL
 Gateway. In addition to RDP, users can also connect using Dell’s own ‘Experience Optimization
 Protocol’ (EOP). vWorkspace 7.6 also includes EOP Xtream, a patent pending technology, which has
 been specifically designed for users on WAN links with modest to high round trip latency.
 vWorkspace supports not only published applications and desktop, but content publishing i.e. the
 delivery of content that is displayed directly on the end device - this allows administrators to allow
 direct access to content that may be best displayed using the local device’s resources. It is also possible
 to display documents from the remote device using a published application i.e. to allow the user to
 select a document in their local file browser, open it, and cause a published application launch and the
 document displayed.
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 Key points: offers a PV solution from Windows 2003-2012. Wide client device support. Integrated management of other desktop virtualization offerings. Has own optimized protocol, EOP for optimized WAN delivery. A variety of additional management features and wide partner network. Supports both applications and desktop delivery.
 Access to a vWorkspace farm from a wide variety of devices – access is not only from standard PC but
 also, from thin clients, Apple (OS X and iOS), Android, Linux and devices that support Java.
 vWorkspace Enterprise also includes a registry and file system redirection engine which can be used to
 remove common multi-user conflicts arising from software design limitations that can prevent
 applications from working in a PV environment.
 In vWorkspace 7.6 you also have the option of integrating this service with Support for Microsoft SCVMM
 2012 and Microsoft SQL Server 2012.
 User Experience
 vWorkspace uses ‘Experience Optimization Protocol’ – EOP. In any centralized desktop virtualization
 solution, there is a challenge ensuring that a deployment delivers a true local-desktop experience. EOP
 (in conjunction with EOP Xtream) provides enhancements that allow the protocol to better
 accommodate higher network latencies giving a consistent and productive user experience, and
 improved support for multimedia content, and rendering graphics and animation, including browser,
 flash animation, and graphics acceleration.
 EOP’s Audio function can enable a high quality bi-directional audio experience. This allows you to play
 high quality audio contents and re-direction of microphones or headsets to a remote session. These
 features allow for support for applications such as Microsoft Lync, Microsoft Office Communicator,
 Skype and other VoIP applications in both WAN and LAN network scenarios.
 vWorkspace supports the ability to have single universal printer driver – which can ensure that basic
 print functionality is available to users in the event that the specific print drivers for the remote user’s
 printer are unavailable, or for managing specific printer drivers across the farm.
 vWorkspace also includes a profile management solution to enable a more consistent profile
 load/unload action and reduce the likelihood of profile corruption in a PV farm environment.
 Load Balancing and Session Performance Management
 vWorkspace enables load balancing on both Terminal Services/RDS servers and published applications
 based on a wealth of performance metrics including CPU utilization, available memory, context
 switching, interrupt rate and number of active sessions.
 vWorkspace Enterprise utilizes Dell’s Max-IT to increase the performance and capacity of a session
 server by optimizing how application components are loaded into memory and launched through process
 called Module Rebasing and Module Binding
 License Costs
 vWorkspace Enterprise Edition is priced at $169 per concurrent user which includes 1 year maintenance
 and support.
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 Ericom – PowerTerm WebConnect RemoteView 5.8.0
 Ericom is a Microsoft Gold certified partner and cooperates
 not only with the Microsoft but the likes of VMware and
 Google to focus on helping organizations in their adoption
 of Cloud computing by utilizing mobile and HTML5-based application access, desktop virtualization, RDP
 acceleration and BYOD (Bring Your Own Device)
 Ericom goal is to enable access to applications on any platforms, from any device. Ericom support a
 range of technologies using not only Presentation Virtualisation, but VDI, Blade PCs legacy hosts and
 other systems. Ericom has four offerings relevant to Presentation Virtualization:–
 PowerTerm WebConnect – Is the core serviuce, providing secure and centrally managed, on-
 demand access to desktops and applications hosted on Microsoft RDS servers as well as VDI
 platforms and Blade PCs. PowerTerm WebConnect Server and PowerTerm WebConnect Load
 Balancer provide the core management functions of PowerTerm WebConnect: typically, these
 components are installed on a dedicated server. Each server hosting Microsoft’s RDS/TS has a
 PowerTerm Terminal Server Agent installed. By hosting the management and license functions
 on a separate server, Ericom look to allow organizations to be able to dedicate the maximum
 resources for those servers hosting user sessions.
 Ericom Blaze – Ericom’s RDP acceleration and compression solution, enabling productive
 remote access over slow/high latency WAN connections (included in PowerTerm WebConnect,
 and uniquely in this whitepaper, this feature can be purchased separately)
 Ericom AccessNow – a universal HTML5-based RDP zero client (included in PowerTerm
 WebConnect, and can also be purchased separately)
 Ericom AccessToGo – Ericom’s mobile client, which Ericom claim is the fastest mobile RDP
 client available. (included in PowerTerm WebConnect, again can also be purchased separately)
 Ericom PowerTerm WebConnect has a number of options designed to accommodate different
 environments and needs. For example, there is a free offering, PowerTerm WebConnect for Windows
 Server 2008 R2, which can be used to extend the core functionality of Microsoft‘s Remote Desktop
 Services in Windows 2008 R2, and PowerTerm WebConnect Enterprise which provides you with the
 options of RemoteView, and with the facility to support Legacy hosts (such as IBM z-Series and i-Series).
 For simplicity, we‘ll consider Ericom‘s RemoteView core offering here.
 Management
 PowerTerm WebConnect RemoteView (PWR) has a number of management applications that can be
 used by administrators to manage each of the PWR functions although, with 5.8, Ericom in the process
 of moving each management component to be a single Microsoft Management Console (MMC) snap-in.
 The PWR Administration Tool is a Microsoft Windows application - allowing configuration and
 management of each of the PWR servers, users and published applications. With PWR it is not possible
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 to delegate different administrative tasks to different sets of users. Still, the PWR Administration Tool
 provides a number of reporting functions are available for server logging, printer queues, intruder
 attempts and user connection auditing.
 PowerTerm WebConnect RemoteView also provides remote user support through its SupportView
 component, which allows the Help Desk to remotely administer end-user workstations – rather than just
 the applications within a PV session. Using built-in instant messaging, users can ask the Help Desk for
 help in real time if they are experiencing difficulties. In addition, PWR integrates with Microsoft App-V
 for Application Streaming and Virtualization.
 Application Deployment and Access
 PowerTerm WebConnect RemoteView supports publishing both applications that are installed on the
 server and access to full desktops using WebConnect Web Components.
 Access for clients is available from standard PCs, thin clients, Linux and Macs using either RDP or
 Ericom‘s own optimized remote protocol, Blaze is available via the Application Portal web browser
 interface, as well as through the Application Zone locally installed rich client. Remote users can have
 access enabled by using a built-in SSL Gateway and integration with most SSL VPN solutions.
 Ericom’s AccessNow functionality can be used to provide access to Chromebooks and devices that have
 an HTML5 compliant browser with WebSockets enabled. Tablet and smartphone (for Android and iOS)
 access is available with Ericom AccessToGo mobile client (which can be purchased separately from
 PowerTerm WebConnect). While enabling Cloud capabilities is increasingly key, enterprise desktop
 application access is still important, PWR provides desktop integration: icons are deployed onto the
 Desktop and into the Start Menu or within the Explorer view.
 PWR supports not only published applications and desktop, but content publishing i.e. the delivery of
 content that is displayed directly on the end device - this allows administrators to allow direct access to
 content that may be best displayed using the local device’s resources.
 RemoteView has a unique deployment feature in this whitepaper which it calls “Reverse Seamless”.
 This feature allows you to run specified applications and open specified documents or URLs on the
 client where local windows are fully and seamlessly integrated into the remote desktop. An initial
 thought may be ‘surely this is against the ethos of deploying Presentation Virtualisation – access to
 applications installed locally. Yet, as has already been mentioned – not all applications are capable of
 running in a PV environment. Continued support for such applications may block the benefits of wider
 adoption of PV when deploying a desktop hosted on the PV servers. With this functionality those users
 who need access to locally installed applications while still being presented with a standardized PV
 interface.
 User Experience
 User connection to a PowerTerm WebConnect server is available using Microsoft‘s RDP protocol. There
 is also support for Teradici‘s PCoIP display protocol: in some environments PCoIP is able to deliver an
 improved user experience when using high-resolution desktops and complex graphic situations over
 other remote protocols.
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 Key points: offers a PV solution from Windows 2003-2012. Wide client device support. Integrated management of other desktop virtualization offerings. Has own optimized protocol Blaze for optimized WAN and Cloud delivery with support for HTML5. Supports both applications and desktop
 delivery.
 Importantly, Ericom have their own RDP acceleration and compression, Ericom Blaze, that improves the
 user experience, especially for users over low-bandwidth, high latency WAN, or congested LAN
 connections. According to Ericom, Blaze can accelerate RDP by as much as 10-25 times. With the PWR
 5.8, Ericom Blaze is at v2.2 and now includes a built-in universal printer.
 PowerTerm WebConnect is designed to be centrally configured - a user’s experience is therefore
 controlled centrally. If the user needs an optimized connection for low bandwidth rather than require
 that the user configure a setting on their device, the administrator would configure a specific
 connection setting – and/or deploy Blaze.
 Load Balancing and Session Performance Management
 PWR‘s Load Balancing component provides both server and application load balancing. The load
 balancer supports load evaluation based on sessions, memory, CPU or combinations of these three. In
 addition to a number of built-in configurations, it is also possible to create custom criteria.
 Ericom state organizations support up to 25% more sessions per terminal server than Citrix XenApp–
 reducing hardware costs for an equivalent farm. This is in part due to PowerTerm WebConnect having a
 far smaller resource demand than the current version of Citrix XenApp.
 License Costs
 WebConnect RemoteView is licensed per concurrent user and retails at $130.

Page 27
                        

Presentation Virtualization Solutions
 © 2012 The Virtualization Practice, All Rights Reserved. Page 27 of 57
 All other marks are property of their respective owners
 Genuit ThinWorx 5.2
 Genuit have a reputable record in adding
 services to the core Microsoft RDS/TS
 offering – with their latest release of
 ThinWorx adding a function to better
 manage large farm sizes; improved desktop published application management and improved security
 definitions in ThinWorx Explorer, Genuit’s own customized Microsoft Window‟s explore for file systems
 in a RDP session.
 ThinWorx’s design provides the ability to load and run all components on a single machine (intended as
 a solution for small organizations) or components can be installed on multiple machines – providing the
 ability to distribute load and increase reliability requirements supporting over 500 application-hosting
 servers and 10,000 concurrent users. A ThinWorx Realm is an implementation of THINWORX components
 under the management of a single THINWORX Controller. Within a ThinWorx context, “farm” denotes a
 group of Application Servers within a ThinWorx Realm. ThinWorx consists of four major components;
 Portal, Controller, Application Server, and Client.
 The Portal acts as a central web site that offers up published applications to clients via a web browser
 interface. The Controller manages the overall THINWORX environment, while Application Servers
 provide the computing resource (with installed applications). The Client is a user workstation running a
 web browser (Microsoft Internet Explorer, Firefox, Iceweasel), along with a lightweight THINWORX
 client program that is downloaded and installed into the web browser when the user connects. It is
 possible to install each component on a Windows 200/2003/2008 server.
 As with most PV solutions, ThinWorx utilizes Microsoft RDSH/TS as the underlying component to share
 applications.
 Management
 Administration of a ThinWorx system takes place using a simple AJAX web interface. Administrators use
 this interface to manage servers, publish applications, manage users and groups, view performance
 information, control application access, and generate usage reports. Delegated control over
 administrative functions is not available.
 ThinWorx allows an administrator to monitor the frequency and concurrency of application use,
 allowing better management of software licenses. As with other solutions, enforcement capabilities
 built into ThinWorx ensures an application is not used beyond its licensed limit.
 Application Deployment and Access
 ThinWorx supports publishing both publishing applications and full desktops – with the additional
 feature of being able to block or filter unwanted applications running from within a session as a feature
 within the Thinworx environment itself.
 User access to a ThinWorx realm is supported from Microsoft Windows 7/Vista/XP/2000/2003/2008
 devices; Windows CE based thin clients; it also works on Linux based (Suse and Debian) machines, and
 Apple Mac OS X. A user will connect to ThinWorx Application servers through the Portal with an AJAX
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 Key points: offers a PV solution from Windows 2003-2008. Good device support with integrated management of other desktop virtualization offerings. Delivers both applications and desktops.
 driven web interface. Enhanced Secure access to ThinWorx site is available with the ThinWorx Secure
 Router gateway, which provides single access point from the Internet to the ThinWorx Realm via SSL
 encryption: note ThinWorx Secure Router Gateway functionality is not currently supported on servers
 beyond Windows 2003.
 User Experience
 ThinWorx access is based on the capabilities of Microsoft’s RDP protocol: seamless remote application is
 supported as multi-monitor support for. With ThinWorx, site administrator(s) can control whether
 clients can map their local drives (including any removable disk as USB stick) and printers through the
 RDP session to remote server(s).
 ThinWorx has a Universal Print facility allowing users to print from the client onto local or network
 printers.
 Load Balancing and Session Performance Management
 The Controller communicates with Application Servers to collect performance, security and application
 information, allowing THINWORX to provide dynamic load balancing and session management. Client
 sessions are directed to the appropriate Application Server based on a series of metrics including pre-
 determined weight, security permissions, application type(s) and server performance levels. The
 Controller automatically gathers these metrics and applies an algorithm to determine the most
 appropriate server to host a particular client session.
 License Costs
 ThinWorx is licensed per concurrent user at $290.
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 GraphOn – GO-Global 4.5
 GO-Global is unique of all the Presentation
 Virtualisation solutions discussed in this paper in
 that it does not require Microsoft Windows Remote
 Desktop Session Host/Terminal Services to provide
 access to Microsoft based applications. In Go-Global v4.5, x64 support has been provided with support
 for Windows 2008R2, and an enhanced deployment, management and access method via the Go-Global
 Gateway allowing Go-Global to be used in larger enterprise, or wider ISV deployments.
 GO-Global consists of three core functions:
 GO-Global Server Host software: The GO-Global Server Host software provides access to
 applications installed on the host: where the host can be Microsoft (Windows 2000 through
 to 2008R2, Windows desktop OSes such as Windows XP) or Unix/Linux based. Note: GraphOn
 recommend a server OS for multi-user environments.
 GO-Global client: Each client device runs a GO-Global client: clients are available for
 Windows Mac, Linux with support for Android and iOS available now in small environments
 with more complete enterprise GO-Global Gateway support coming early 2013.
 GO-Global Gateway: GO-Global Gateway is a significant addition to previous releases. This
 web based service integrates with Active Directory, allowing greater control over
 application access, improved availability and load balancing. GO-Global Gateway extends
 access to users who might be prevented from connecting directly to a GO-Global for
 Windows Host due to a firewall or proxy server. With GO-Global Gateway GraphOn ensure
 GO-Global is enterprise ready, enabling application and data delivery to GO-Global
 Windows servers requiring only an Adobe Flash-enabled browser on the end device.
 GraphOn have also developed their own protocol, the Rapid X Protocol (RXP), to allow GO-Global to
 provide “fast, efficient access, even over high latency dial-up lines and Internet connections”
 Management
 With GO-Global’s Gateway service (which is included with a Host version), administrators can manage
 access to a number of GO-Global Windows Host servers. This makes configuring application deployment
 to and for users, and configuring access to a range of servers far more straightforward from any device
 that has a Flash-enabled browser. The GO-Global Gateway also facilitates application-based load
 balancing and automatic client updating. In previous versions, GraphOn’s solution was best suited to
 delivering a small number of applications to users. The addition of the GO-Global Gateway has
 enhanced application management and delivery to allow far greater scale and extends access to users
 who might be prevented from connecting directly to a GO-Global for Windows Host due to a firewall or
 proxy server.
 In a small deployment (or a Linux/Unix only environment) administrators can use a host based
 management console. The management console can be used to configure settings for managing client
 options such as remote users’ printers and printer drivers, audio, multi-monitor support and client drive
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 access. Although new metrics are provided specifically for GG, support for real-time metric alerting and
 reporting relies on standard Microsoft tools, such as Perfmon. Basic user logging is included in GG and,
 administrators are able to record sessions for diagnostic purposes rather than session auditing.
 Application Deployment and Access
 GO-Global is an application focused solution. When accessing GO-Global Gateway through a flash
 enabled browser, users are presented only with the applications they have been granted access to, and
 their connection to this least loaded available server is automated. GO-Global Gateway also provides a
 secure document sharing function by ensuring that documents do not leave the GO-Global Host
 environment.
 Access to applications installed on individual hosts, either Windows or Unix, can be configured by the
 user from the client. That said, the greater range of features, and best user experience comes with the
 deployment of GO-Global Gateway. At present, the GO-Global Gateway is only compatible with the GO-
 Global Windows host.
 Application license control can be managed by locking a GG license to one or more specific
 applications.
 User Experience
 The GO-Global client has the ability to automatically detect a user’s connection speed and dynamically
 tune itself to achieve the best performance over their connection. This provides the user with a more
 seamless and less intrusive experience. The Go-Global Gateway provides an intuitive web interface
 allowing access to the applications that the user is entitled to provided that the end device supports
 Adobe Flash. There is a useful feature within the Go-Global Gateway that allows users to send each
 other links to documents and applications published within the Gateway as a means of helping to ensure
 that data is less likely to leak out of the organization.
 GO-Global clients are available Windows, Mac OS X and Linux environments, with plug-in support for
 Firefox, Internet Explorer, Netscape and Safari. There is also a Java based Go-Global client. There are
 clients available for iOS and Android devices: both these client versions utilize multi-touch gestures to
 achieve popular mouse and keyboard operations and both incorporate auto-zoom. Auto-Zoom detects
 the section of the screen currently active in the application and automatically zooms in on that area: a
 useful feature for different screen sizes and touch screens. However, in the current release, the iOS
 and Android clients do not support full GO-Global Gateway functionality. This support is currently
 scheduled for release in early 2013.
 GG includes a Universal Printer Driver that can print to any client computer with a Portable Document
 Format (PDF) viewer (e.g., Adobe Reader) installed. The GG UPD allows for bandwidth optimization and
 lower priority printing, ensuring that users do not overload the bandwidth connection and affect their
 performance.
 GG utilizes GraphOn’s proprietary Rapid X Protocol (RXP). GraphOn state that RXP allows for fast
 performance: even over low-bandwidth connections such as dial-up lines, or high latency Internet
 connections. To achieve this, RXP intercepts Device Driver Interface (DDI) and transmits them, which
 are in turn, interpreted and rendered by the remote display device. This enhances client pixel redraws
 and greatly reduces network traffic optimising the application delivery over low bandwidth
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 Key points: offers a PV solution for Windows 2003-2008R2 or Linux/Unix. Good device support. Application focused delivery.
 connections: ideal for graphics-intensive applications, GG uses the graphic display code in a binary
 format.
 Load Balancing and Session Performance Monitoring
 While GO-Global 4.5 does not have specific session performance monitoring functions, when combined
 with the GO-Global Gateway service, it is possible to have highly-available, load-balancing host
 clusters and application-based load balancing. The GO-Global Gateway load-balancing algorithm is
 based on the memory and CPU consumption for each individual host server connected to the gateway.
 License
 GraphOn’s GO-Global is licensed on a concurrent usage basis $150.

Page 32
                        

Presentation Virtualization Solutions
 © 2012 The Virtualization Practice, All Rights Reserved. Page 32 of 57
 All other marks are property of their respective owners
 Microsoft – Windows 2012 Remote Desktop Session Host
 Microsoft has a well-documented record of
 accomplishment in noticing new technologies and
 integrating them quickly and effectively into
 their own product set. Remote Desktop Session
 Host (RDSH) - formerly known as “Remote
 Desktop Services” or “Terminal Services” is no exception and it is one of the core virtualization
 technologies available in Windows Server 2012.
 With the majority of solutions in this whitepaper, you will need to include Microsoft RDSH in your PV
 solution: exceptions being from Aqua Connect (based on Mac OSX) and Ulteo (based on Unix).
 RDSH has become more than a simply a service to allow multiple users connection to a single server.
 With RemoteApp, applications appear to be no different from local applicati ons - tightly integrated
 with the task bar and new Windows Vista features like 3-D flip. Remote Desktop Gateway securely
 connects applications and data to users outside the firewall while RD Web Access allows administrators
 to make applications available from a Web page or a SharePoint portal without installing them on the
 local PC. And, Easy Print leverages a client-side print driver (no server-side driver is needed) to enable
 fast and reliable printing to a local or network-attached printer.
 However, these components are only available in Windows 2012 and 2008R2: Terminal Services,
 available Windows 2000 and Windows 2003, did not offer these features.
 Note: Windows 2012/2008 R2 is only available for a 64 bit platform and as such will not support 16-bit
 applications running in that environment directly.
 With Windows 2012 RDSH provides enhanced functionality over previous versions of Terminal Services;
 it has an improved administrator experience with better wizards and the facility for automation. The
 user experience is enhanced with updates to RDP, and streamlined web services. Microsoft’s core
 offering is less limited in the functions it offers natively for an organization to support a large numbers
 of users and applications across many servers. Some who publish applications to external
 customers/partners may find RDSH’s requirement to run in an Active Directory domain environment an
 bold challenge: time to brush of your notes on federated authentication.
 Management
 The various roles that Remote Desktop Services needs are managed via common Windows Server
 management interfaces – each service – such as core ‘Remote Desktop Session Host’, or ‘Remote
 Desktop Web Access’ or “Remote Desktop Connection Broker” no longer needs to be configured
 independently from each server. Management of those functions is using familiar Windows management
 consoles and wizard driven tasks. RDSH in Windows Server 2012 introduces features designed to
 minimize the amount of administrative overhead required to deploy and maintain a Remote Desktop
 Services environment:
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 Remote Desktop Services module for Windows PowerShell - Windows PowerShell users can now access
 configuration settings of Remote Desktop Services and its various role services, allowing scripting of
 complex and repetitive tasks and automation to allow management at scale.
 Remote Desktop Services Best Practices Analyzer - BPA can help administrators reduce best practice
 violations by scanning one or more roles that are installed on Windows Server 2012, and reporting best
 practice violations to the administrator based on Configuration and Operation rules.
 In earlier versions of RDS/TS there was little concept of a “Farm” of servers. This is no longer the case.
 Application Deployment and Access
 Remote Desktop Services introduced a number of components that had previously only been available
 with third party solutions such as secure remote access and a portal.
 Remote Desktop Gateway securely connects applications and data to users outside the firewall while
 RD Web Access allows administrators to make applications available from a Web page or a SharePoint
 portal without installing them on the local PC. In Windows 2012, the wizard-based setup and
 deployment options allow for rapid creation of the correct services to allow applications to be
 published to remote users. All you need to do is have the appropriate SSL certificates in place.
 All Microsoft RDS CALS allow you to use Application Virtualization for Terminal Services. In any PV
 environment, running separate terminal servers to allow multiple versions of applications to be
 delivered routinely results in servers being underutilized because each server is locked into a specific
 configuration, capable of serving only a limited set of non-conflicting applications.
 Microsoft App-V for Terminal Services offers your organization gains the following features and benefits:
 Consolidate servers and end server siloing: App-V's application virtualization allows almost
 any application to run alongside any other—even applications that normally conflict, multiple
 versions of the same application, and many applications that previously could not run under
 Terminal Services/RDS. This eliminates the need for server silos and significantly improves
 server utilization. As a result, the number of servers needed is much lower.
 End application conflicts and regression testing: By eliminating the need to permanently
 install applications on servers, and shielding the operating system and applications from
 changes created when installed applications run, Microsoft App-V for Terminal Services
 prevents problems that hinder deployments. The need to perform lengthy regression testing is
 also significantly reduced.
 Accelerate application deployment: Applications that use App-V only need to be packaged
 once for desktop or terminal services platforms; reducing the need for creating two different
 processes and packages when providing the choice for running an application on a desktop or
 via PV.
 Reduce Deployment Risk: With Microsoft App-V applications can be deployed and updated on
 demand to users without having to reboot or log users off.
 Access to a PV session running on RDS is via Microsoft’s Remote Desktop Protocol client. Microsoft only
 supports RDP connections from Windows operating systems such as Windows desktop OS, Windows
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 Mobile and Windows CE. Full Windows 2012 RemoteFX feature support will be available only to
 Windows 8 clients up until end of 2012, when support for Windows 7 should be available.
 User Experience
 RDS RemoteApp allows RDP to natively support seamless applications to make the delivery of
 applications into existing desktops appear as if the applications are running locally - this reduces
 confusion for users between local and “virtualized” applications.
 Microsoft’s display protocol, RDP, has been enhanced with a number of RemoteFX feature updates and
 new additions. These combine to be a significant improvement over previous versions of RDP; indeed,
 as with many Microsoft products, they stand on the shoulders of giants – in that the functions of RDP
 ever more match those of Citrix’s ICA. From 2008R2, RDSH included multi-monitor support, support for
 Windows Media Player redirection bi-directional audio. Windows 2012 not only enhances Remote FX’s
 Codec, USB redirection, but also adds the following features:
 RemoteFX Adaptive Graphics: The RemoteFX graphics pipeline dynamically adapts to various
 runtime conditions, such as graphic content types, CPU and network bandwidth availability, and client rendering speed.
 RemoteFX for WAN: a series of changes to the network transport pipeline to support UDP and
 ensure a fluid experience in both WAN and wireless network configurations.
 RemoteFX Multi-Touch: supports remoting of gestures (e.g. pinch and zoom) between the
 client and host with up to 256 touch point
 RD EasyPrint leverages the client-side print driver to enable fast and reliable printing to a local or
 network-attached printer. End users can more productively work from remote locations.
 RDS has IP virtualization by program and by session allowing access to a wider set of applications.
 Note, the full Remote Desktop Connection client that allow these features are only available to
 Windows XP SP3, Windows Vista and Windows 7 clients and may require additional components. RD
 EasyPrint, for example, requires the connecting client to have.Net v3.0 and at least RDP 6.1 installed.
 Furthermore, while RDP’s feature set has increased, the full set of features (specifically around multi-
 media support) is only available when connecting from a Windows 8 device, with support for Windows 7
 added late Q4 2012.
 Clients running Windows XP and Vista will can use up to RDP v7 enhancements. For a comparative list of
 v7 features I’d recommend reviewing Remote Desktop Connection 7 for Windows 7, Windows XP &
 Windows Vista
 Load Balancing and Session Performance Monitoring
 It is possible to ensure that new users connect to a least loaded server while existing users are
 connected to the server they are already connected to. The Windows 2012 RD Connection Broker two or
 more RD Connection Brokers can be combined as a farm to provide both fault tolerance and load
 balancing. This prevents the broker from being a single point of failure and also allows ‘scale out’ as
 load demands.
 http://blogs.msdn.com/b/rds/archive/2009/08/21/remote-desktop-connection-7-for-windows-7-windows-xp-windows-vista.aspx
 http://blogs.msdn.com/b/rds/archive/2009/08/21/remote-desktop-connection-7-for-windows-7-windows-xp-windows-vista.aspx
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 Key points: Offers a PV solution for Windows 2012. Focused on supporting
 Windows enabled devices for best experience. A variety of additional management features. Most extensive partner network. Supports both applications and desktop delivery.
 In Windows Server 2012, RD Session Host server allocates CPU, Disk I/O, and Network I/O such that a
 single user cannot consume resources that would negatively impact other users on the same host. Each
 user will get a “fair share”. This is done with minimum overhead so the CPU, disk, and network
 resources are used to maximum capacity.
 License
 There are two types of Remote Desktop Services client access licenses (RDS CALs):
 RDS Per Device CALs
 RDS Per User CALs
 When “Per Device” licensing mode is used, and a client computer or device connects to an RD Session
 Host server for the first time, the client computer or device (e.g. Smart-Phone, or Thin Client) is issued
 a temporary license by default. When a client computer or device connects to an RD Session Host server
 for the second time, if the license server is activated and enough RDS Per Device CALs are available,
 the license server issues the client computer or device a permanent, RDS Per Device CAL.
 An RDS “Per User” CAL gives one user the right to access an RD Session Host server from an unlimited
 number of client computers or devices.
 To ensure your compliance with Microsoft’s license terms, make sure that you track the number of
 appropriate RDS client licenses in your organization. Failure to have an appropriate RDS CAL for your
 chosen licensing mode is a violation of the license terms and this can be reported on using License
 Manager.
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 Propalms TSE 6.5
 Propalms, Inc. is a global provider of application
 delivery and secure remote access solutions for
 Terminal Services and Virtual Desktop
 Infrastructures, Propalms markets and licenses its
 TSE product and related services through value-
 added resellers and channel distributors with strong
 sales in the US, Japan and India.
 Propalms TSE has a role focused architecture which is intended to allow the product to scale from a
 single server solution up to 100s of servers. All of the Propalms TSE Roles are grouped into the concept
 of a ‘Team’. A Propalms TSE Team consists of the following roles:
 One or more TSE Applications Servers installed on Windows RDSH/TS Servers (Windows 2000,
 2003, 2008/R2) – Application servers provide users access to their sessions and applications. At
 the time of writing, Windows 2012 support is scheduled for Q4 2012.
 One or more TSE Web Servers installed on Microsoft Windows Internet Information Server (IIS) –
 web servers host the services require to provide Application Portal Access.
 One or more TSE Load Balancer Servers installed on Windows Server – which collects
 information in real time from the Application server so that load can be calculated.
 Optionally, TSE Relay Servers can be included on Windows Servers to allow secure access to the TSE
 Team for remote users. These services do not need installation on individual servers – it is possible to
 configure your Team roles to run on the same platform. While that said, offering an integrated remote
 access solution does allow for ease of deployment, some organizations may have greater security
 compliancy requirements or concerns. In-line with other vendors such as Citrix, Propalms have their
 Propalms VPN, a hardened Linux appliance providing secure remote access to TSE Apps, VDI Desktops
 and other corporate applications.
 In the latest TSE release, Propalms have modified load balancing to better accommodate farms with
 hosts of different server specifications, better client connection redundancy and updating and added
 wider client support as well as refreshed and enhanced the look and feel of the environment as a
 whole.
 Management
 Management of a Propalms TSE Team is from the Propalms TSE Management Console, a web based
 administration portal hosted on Microsoft’s Internet Information Server. The administration portal
 allows your administrators to manage applications, servers, client groups, users and all other aspects of
 the TSE system as well as deploy servers as additional TSE Team members.
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 The management portal provides real-time metric alerting, is capable of generating reports on
 application and resource usage and audit trails and logs of user access: and it is possible to enable
 session recording with TSE.
 TSE includes a comprehensive set of tools for managing user access to printers and configuring printer
 drivers.
 It is also possible to manage server lockdown policies from within the management console: The server
 lockdown feature restricts access to the Application Servers, so that the users can only execute those
 applications that are provisioned to them with: thus, they cannot tamper with the Application Server.
 The feature makes the system less prone to malicious use, consequently rendering it more stable
 Delegated administration is possible – allowing administrators and support to have access to manage the
 environment with appropriate rights all from one administrative portal.
 Application Deployment and Access
 TSE allows access to applications and desktops via a Web Interface. The Web Interface is extensible:
 this allows for customisation, optimisation and integration with remote access devices and two factor
 authentication vendors. Remote users have access via the Secure Gateway Services through SSL.
 In addition, by using a locally installed client, it is possible to integrate published applications directly
 into the remote device’s environment using ProPalms’ Connection Manager. For example, in a Microsoft
 Windows client, by seamlessly integrating shortcuts onto the desktop and into the standard start menu,
 allowing published applications to launch as if the application is locally.
 TSE supports not only published applications and desktop, but content publishing i.e. the delivery of
 content that is displayed directly on the end device - this allows administrators to allow direct access to
 content that may be best displayed using the local device’s resources.
 It is possible to modify the user’s access functionality based on their location – by defining client groups
 administrators can automatically tune functions – such as bandwidth optimisation, or printing options,
 or introduce additional lockdowns to optimise and secure the user’s session access.
 Propalms have developed TSE clients that enable access from a wide variety of devices – this allows
 access from “traditional” devices such as standard PCs.laptops running MS Windows, Mac OS and Linux,
 but thin clients, and devices that support Java. There is also a ProPalms Universal Client for iOS and
 Android allowing secure access to TSE applications from a range of tablet and smartphone devices.
 User Experience
 Propalms’ Application Portal allows users to make a number of choices when connecting. The portal
 allows users to suspend sessions that are active, then view which connections are available to them
 allowing them to choose which sessions to reconnect to. Users can choose to modify their connection
 type – potentially selecting a Remote Access option to optimise the RDP connection for lower bandwidth
 connections.
 TSE supports a number of remote printing options and has its own native universal printer HyperPrint:
 HyperPrint is a free product / feature of Propalms TSE. Administrators can elect to manage printer
 drivers on the Application Servers allowing native and fully featured printing or, to allow a universal
 printer driver to be used. The main requirement for HyperPrint is the availability of Adobe Acrobat
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 Key points: Offers a PV solution for Windows 2000-2008R2. Good client device. Support with integrated management of other desktop virtualization offerings.
 Reader on the Client Machine. Administrators are also able to limit the bandwidth available for remote
 printing ensuring that the there is no impact on the user’s application remote experience when a
 document is sent to print.
 Load Balancing and Session Performance Monitoring
 Propalms TSE enables administrators to load balance connection requests based on the resources of the
 servers. The Load Balancer role is responsible for determining which server, from those available to the
 requestor, has the largest amount of free resources – for redundancy there should be more than one
 Load Balancer in the Team. The server load calculated based on a regular check of CPU and memory
 availability on the Application Servers or by the percentage utilization of resources available on it.
 TSE allows for metering and reporting of application usage by user, client and server and auditing of
 system events and changes for change control and root cause analysis. TSE also includes a session
 recorder for auditing and support (although this feature isn’t currently available from users connecting
 from the Linux Client)
 License
 ProPalms TSE is licensed on a concurrent usage basis with prices starting from $140 per CCU.
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 RDT Jetro Platforms – Cockpit 4.1
 Jetro Platforms Ltd., a subsidiary of the RDT group, is a
 server-based application delivery and virtualization
 solutions vendor with distributors in 15 countries serving
 hundreds of thousands of users. Jetro's software enables corporations to benefit from a centralized,
 secure delivery of applications across the entire organization. Through its Cockpit and Cockpit2i product
 lines, Jetro has serves customers in the Server Based Computing (SBC) and Network Security m arkets.
 Jetro Platforms Ltd.
 RDT Jetro’s Cockpit solution consists of three components working together to deliver applications to
 the user’s desktop: the Cockpit Controller, the Terminal Server with Cockpit Agent, and the Cockpit
 Client. The Cockpit Controller manages and monitors application delivery on the COCKPIT4 site, as well
 as the relationships between all the elements in the COCKPIT4 site. When a COCKPIT client connects to
 a COCKPIT4 site, the COCKPIT Controller sends the Client information on available applications – and
 when a user launches the application, the Controller determines which TS server to use according to
 the applications that run on the Terminal Servers, corporate policies and load balancing policies
 Cockpit’s features also include a secure web browsing module and also a mobile solution for secure
 access from any PC: a personalized COCKPIT client can be uploaded to any USB disk or other portable
 storage device allowing users to log into their enterprise environment securely from any Windows-based
 PC connected to the internet without leaving files on the remote device. COCKPIT also has an
 integrated printing solution.
 Management
 The COCKPIT4 Administration Console communicates with all the other COCKPIT4 site components, and
 allows configuration of the entire COCKPIT site such as publishing applications, user access, licensing
 and reporting and monitoring.
 Application Deployment and Access
 COCKPIT allows access to applications and desktops directly using the COCKPIT client, or via a Web
 Interface. Remote users can have access via a Gateway service, which provides secure access via SSL.
 You can install the native COCKPIT4 client on any Windows operating system from Microsoft Windows
 98: COCKPIT also has a Universal Connector enabling legacy thin clients and non-Windows OSs provided
 they have an RDP client.
 COCKPIT also includes a mobile solution for secure access from any PC in the form of a personalized
 COCKPIT client: you can install this client any USB disk or other portable storage device. Provided you
 have configured the service to be securely available to the Internet, this client can allow users to log
 into their enterprise environment securely from any Windows-based PC connected to the internet
 without leaving files on the remote device.
 User Experience
 COCKPIT not only supports published applications and desktops, but content publishing i.e. the delivery
 of content that is displayed directly on the end device.
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 Key points: Offers a PV solution for Windows 2000-2008R2. Good client device support with integrated management of other desktop virtualization solutions.
 COCKPIT’s print service provides a universal driver that supports all types of printer, and the capability
 to throttle the bandwidth of print content transfers, while also providing compression features that
 reduce the size of print files that travel from applications servers to local printers.
 Uniquely, COCKPIT offers Secure Web Access – by creating a COCKPIT farm within the DMZ
 administrators can allow users access to Internet Explorer with enhanced functions that utilize secure
 file upload/download, a content retrieval solution that can be configured to send remote content via
 email and white-listing & blacklisting features.
 Load Balancing and Session Performance Monitoring
 The Cockpit Load Balancing option allows administrators to make use of all of the built in windows
 performance monitors in order to create detailed load evaluation criteria. Cockpit load balancing also
 allows for customized algorithms for the beginning of the day and other peak usage times.
 The COCKPIT Terminal Server Agent has both CPU and memory throttling components – to ensure that a
 single user does not utilise all the resources of a server and impact on the experience of other users.
 License
 RDT Jetro Platforms – Cockpit 4.1 is licensed on a concurrent usage basis at $230 per CCU with –
 uniquely for this whitepaper, a free upgrade program for current Citrix users.

Page 41
                        

Presentation Virtualization Solutions
 © 2012 The Virtualization Practice, All Rights Reserved. Page 41 of 57
 All other marks are property of their respective owners
 Systancia – AppliDis Fusion 4
 Systancia is a leading European software vendor
 of enterprise application access solutions and
 for over 10 years, has been helping users’ access
 enterprise mission critical applications running
 on a broad range of Microsoft Windows Terminal Servers, Virtual Desktops and legacy hosts.
 The AppliDis system comprises four application services:
 The AppliDis Administration service: this service manages the rules governing system
 utilization, for example user access to applications and desktops.
 The AppliDis Application service: this service manages publishing of, and access to,
 applications deployed on the centralized servers.
 The AppliDis user Web Portal: this portal provides access to all enterprise virtualized resources
 through the web browser
 The AppliDis Gateway service: this secure relay service ensures seamless access for remote
 users.
 AppliDis Fusion 4 can also support management and connections for VDI users by allowing integration
 with VMWare View and Microsoft Hyper-V.
 Management
 AppliDis has a single management portal that allows administrators to manage every aspect of an
 AppliDis Fusion 4 environment: managing servers, applications, and user access rights. The management
 portal provides real-time metric alerting and is capable of generating reports on application and
 resource usage and audit trails and logs of user access.
 AppliDis includes a set of tools for managing user access to network printers and a universal printer.
 AppliDis’s universal printer uses an EMF print format, which allows remote users to print via their local
 printer using its local printer driver without the need to install additional utilities on the end device.
 AppliDis also has management features to manage server lockdown policies from within the
 administration portal: controlling data access by creating blacklists for application access and file
 extensions; and you can configure a secure desktop to manage the options available from the Windows
 Desktop and the start menu of published desktop users.
 Application Deployment and Access
 AppliDis allows access to applications and desktops via a Web Interface. Remote users can have access
 via the Gateway service that provides secure access via SSL.
 AppliDis Fusion 4 has AppliDis MyApps. This feature is unique within the PV solutions of this whitepaper;
 with AppliDis MyApps, users have the opportunity to choose the applications they want and think they
 wish to use from a catalogue of virtualised applications. Access to these applications is then authorised
 or declined by the IT administrator.
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 Key points: Offers a PV solution for Windows 2003-2008R2. Good client device support. Integrated management of other desktop virtualization offerings.
 User Experience
 AppliDis Fusion offers built-in support for multimedia capabilities such as Adobe Flash, Microsoft
 DirectX, streaming video, and TWAIN peripherals.
 AppliDis’s print service provides a universal printer allowing the print task from the server to passed to
 client’s printer directly allowing supports for all types of printer. The print service also has the
 capability to throttle the bandwidth of print content transfers, while also providing compression
 features that reduce the size of print files that are transferred to clients – ensuring that the user’s
 application experience is not impacted during printing.
 Load Balancing and Session Performance Monitoring
 The application usage metrics tracked and logged by AppliDis drive what Systancia calls ‘Intelligent
 Load Balancing’ (ILB). ILB’s basis is an “application usage detection” technology, which profiles how
 applications are used over time and balances resource requirements accordingly. Four factors are taken
 into account, the static characteristics of the server, such as processor power and memory availability,
 the dynamic characteristics of the server (i.e. consumption of resources such as CPU and RAM), the
 network session metrics, and user behaviour and connection habits.
 License
 Systancia AppliDis Fusion 4 is licensed on a concurrent usage basis with prices starting from $230 per
 CCU.
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 Ulteo – Open Virtual Desktop v3
 Ulteo is spearheading Open Source Virtual Desktop and Application
 Delivery solutions for the fast growing virtual desktop market.
 By leveraging an open source technical and commercial development,
 Ulteo is hoping to bring to the market the best of the open source
 and enterprise commercial world, in a more efficient, open and rapid
 manner and at a much lower costs.
 With a commercial open source model, Ulteo’s goal is to become one of the global leaders in the virtual
 desktop space so that organizations of all size can get an independent, open (source) solution alongside
 or instead of commercial, closed and more expensive alternatives.
 Ulteo’s engineering team contains a great mix of passionate Open Source developers who want to
 simplify the work of the IT administrator and make it easy and seamless for end users.
 Ulteo OVD uses several servers with different roles.
 Session Manager: The Session Manager server is the core service in the Ulteo OVD architecture. It
 manages the session launching and hosts the administration console. At present, the Session Manager
 service can only be installed in a Linux environment although it is possible to run it on Windows by
 installing it from sources.
 Application Server: Application Servers are the servers that host the applications that can be accessed
 using a remote display solution. Application Servers can be Linux Servers or Windows 2003/2008/2008R2
 depending on the applications or desktops you need to deliver. It is possible within an Ulteo OVD
 environment to deliver both Linux and Windows applications and desktops.
 File Server: PV solutions benefit from having a centralized file storage environment to ensure user
 access to the same files when using applications from different servers. The File Server role manages a
 network file system that the Application Server access when users are running sessions allowing hybrid
 profile management for Linux/Windows users: it hosts both user profiles and shared folders. As with the
 Session Manager, the File Server service can only be installed on Linux.
 Gateway: The Gateway allows you to present your Application Servers to web users via a secure HTTPS
 link.
 After configuring your servers, defining users and creating a “publication”, end users can access the
 applications provided by Open Virtual Desktop using different possible modes:
 Windows or Linux Desktop with a mix of remote Windows and/or Linux applications
 Application Portal, to run remote Windows and/or Linux applications from web links
 Application Publishing, to get remote Windows and/or Linux applications seamlessly integrated
 in the local end-user desktop
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 Management
 A full-featured administrator web console is provided for configuring server settings, managing users,
 publishing applications, and for monitoring servers supporting delegated administration.
 Publishing applications is wizard driven, walking the administrator through the process of publishing
 applications. New applications may be installed from within the OVD administration console. The
 administration console also offers administration delegation so that specified users may administer the
 system.
 Ulteo has a virtual appliance that can be used for automated testing.
 Ulteo supports a mix of Linux Servers, Windows 2003/2008/2008R2 environments.With its support for
 not only Microsoft Active Directory but eDirectory or indeed any LDAP user directory Ulteo offers
 application delivery to a wide range of enterprise users.
 Application Deployment and Access
 The provided “base” set of Linux applications include the OpenOffice productivity suite, Firefox web
 browser, Thunderbird email client, Pidgin instant messaging client, and more. Additional Linux
 applications may be installed and deployed by the system administrator.
 Applications delivery is consistent with other PV solutions. Users can access their services by way of:
 A Windows 7-like or Linux desktop: Users log into a full-featured desktop to access
 applications “published” by the administrator, or
 Through a web-portal – The application portal provides a file manager for basic file system
 manipulation, and icons for launching applications in individual web browser windows, or
 Dynamic integration in the end user's local desktop, making them available the same way as
 if they were locally installed
 User Experience
 Local printers, local drives, local file association (i.e. opening a local file in a remote application),
 network shares, USB sticks, sound support, copy-paste are provided with OVD v3.0.
 User clients include:
 a dedicated Ulteo client software for Linux or Windows PCs or thin clients
 a web-browser(*)
 an iOS or Android tablet (desktop mode only)
 HTML5 at present, in the commercial supported environment only.
 Load Balancing and Session Performance Management
 Ulteo provides detailed monitoring, logging and reporting of Windows and Linux application servers
 using the OVD administrator. Applications Servers can have customizable load-balancing.
 License
 The Ulteo solution is open source and free of charge but many organizations need to establish a formal
 commercial relationship.
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 Key points: Offers a PV solution for Windows 2003-2008R2 and Linux/Unix. Good client device support. Integrated management of other desktop virtualization offerings. Both a free open source, and a supported enterprise solution are available.
 Ulteo offer a commercial version of OVD with an annual subscription plan. This is designed to give
 organizations the same benefits as they would find with commercial alternatives. As a result, Ulteo
 believe their solution, with a subscription plan can give a better ROI than a traditional upfront license
 option.
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 2x - ApplicationServer XG 10.5
 2x is privately held company developing
 software for the server-based computing
 market with offices in Germany, UK, USA,
 Cyprus and Malta. ApplicationServer XG offers
 a simplified load balancing capability for Windows RDS/TS environments. More importantly, in
 conjunction with the 2X’s custom client, ApplicationServer XG allows you to not only publish desktops
 from an RDS/TS server, but to offer desktops via hosted desktops (VDI) and remote PC's.
 ApplicationServer XG also allows you to publish applications, either running from a RDSH/TS server, or
 executing at the client side itself.
 Management
 The primary administration application is the 2X Management Console, a light-weight management
 console that be used to manage the configuration of each component of the entire 2x farm. This
 includes the deployment of new 2x server instances, creation of users and published applications, load
 balancing, printing configuration, alerts, logging and auditing.
 It is not yet possible to delegate different administrative tasks although this is scheduled for version 11.
 However, the 2x Management Console does provide an integrated management environment allowing
 support of services not only for Windows RDS/TS, but Virtual Desktops and thin clients.
 Application Deployment and Access
 2x’s Application Server’s TS Agent customizes the virtual channels used by RDP. A 2x Client is required
 for access in order to use the full range of capabilities (such as content redirection) although (as with
 other solutions) it is possible to access ApplicationServer XG’s core load balancing services using a
 Microsoft RDP client.
 2x clients available for traditional environments such as Windows, Linux, and Mac as well as newer
 devices such as iOS for Apple iPAD's, iPhones, Android devices, Blackberry, JAVA and uniquely a
 Facebook client. In addition, 2x also has clients for U3 and for PortableApps.com: U3 is a company
 producing a propriety method of auto launching applications from specially formatted USB U3 smart
 drives while PortableApps.com is a fully open source and free platform, allowing applications to be
 taken on a portable storage device.
 The 2X Access Portal allows users to launch published applications and desktops from multiple farms by
 allowing access through a web portal. 2X allows you to filter applications by user name, group,IP (IP
 range) or machine name.
 ApplicationServerXG can be extended to the PLUS edition – which includes an option to integrate and
 manage 2x’s ClientManager. 2x ClientManager allows you to deploy 2X OS, 2X’s customized OS for re-
 provisioning older PCs as thin clients.
 User Experience
 ApplicationServerXG not only supports published applications and desktops, but content publishing i.e.
 the delivery of content that is displayed directly on the end device. Version 10.5 added the feature a
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 Key points: Offers a PV solution for Windows 2003-2008R2. Eclectic client device range. Support with integrated management of other desktop virtualization offerings including an PC-to-thin-client utility. One of the most inexpensive third party solutions available.
 Server-to-Client-command function so applications can be started on the client if instructed from the
 server session allowing better integration of remote/local application environments.
 ApplicationServerXG has an option to eliminate the need to install and maintain local printer drivers on
 your Terminal Servers by supporting a Universal Printer. With the 2X Universal Printer, a PDF file is
 created when a user requests a print job and this is sent to the local device’s PDF Viewer. Then, the
 end user can print to a designated local printer.
 Load Balancing and Session Performance Management
 The 2X LoadBalancer monitors information from the servers running RDSH/TS with the aid of the 2X
 Terminal Server Agent installed on each server. This information includes system resources and the
 number of sessions running on the server. With this information, 2X LoadBalancer is able to load
 balance both desktops and seamless applications across a server farm.
 You can configure LoadBalancer to use either ‘Resource based’ or ‘Round Robin’ load balancing
 methods. Resource based load balancing forwards the connections to the server with the highest
 available resources. The Round Robin method uses a round-robin schedule, where each terminal server
 participates in turn, irrelevant of the status of each terminal server.
 The 2X Terminal Server Agent has a CPU Load Balancer component. When the Terminal Server CPU
 exceeds 95%, the process that is using most CPU is given a low priority. With this option enabled, when
 the CPU is over 95%, other sessions and other applications will continue to operate normally.
 License
 Uniquely for the products in this whitepaper, 2x ApplicationServer is licensed based on the number of
 servers in your farm. ApplicationServerXG allows for unlimited concurrent connections per
 RDSH/Terminal Server and is available with and without Universal Printing.
 A single server license with printing will cost @ $2490. With a typical PV server, being able to support @
 50-80 users this would give a concurrent user price of @ $40
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 VII. The Business Case for Presentation Server Virtualisation
 Presentation Virtualisation is one of the most straightforward virtualization technologies to deploy. At
 its most simple level – you are able to install a single server, with associated applications and allow
 access to those applications for users. There is no need for shared storage, no need to virtualize
 existing instances, no need to install a hypervisor.
 As a solution, PV can benefit your organization by enabling business agility, improving system reliability
 and security within a cost effective framework.
 The summary benefits that Presentation Virtualization can bring to your business are:
 Accelerating Desktop and Application Deployment – by extending the deployment of desktops
 and applications to a wide array of client devices and, as PV inherently has multiple sessions
 running from the same environment, PV has a less complex backend infrastructure than hosted
 desktops – fewer device instances, fewer devices
 Secure Data and Applications – PV enables organizations to keep critical intellectual property
 highly secure by removing the need to store data on remote devices by enabling rich remote
 access and. PV also helps radically simplify regulatory compliance by removing applications and
 data from the desktop, and facilitating features such as session recording and centralized
 auditing.
 Increase Remote & Mobile Worker Efficiency – Presentation Virtualization was created to
 make remote connectivity more cost effective, enabling applications to be accessed over low
 bandwidth connections. With PV you can readily integrate traditional application delivery with
 web services, often without application code changes. Working with the way users want and
 need to work today - improving efficiency.
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 VIII. Summary Vendor Comparison
 A summary of how each vendor above meets the criteria established in Chapter VI is in the following
 tables.
 Each function is given a red cross, a yellow exclamation mark or green tick marker.
 A Red Cross indicates that the feature is not available in this product
 A Yellow Exclamation mark signifies that the feature is present but has limited functionality,
 or is not core to the product. In the case of Citrix XenApp – XenApp releases are currently
 available for these versions but with a End of Life date early 2013.
 A Green Tick indicates that this is a core feature of the product.
 Bear in mind, if Microsoft RDS has a green feature e.g. IP virtualization, then the products that support
 Microsoft 2012 will also have this feature.
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 Pass through Authentication from Portal
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 User profile management
 User can select LAN/WAN connection type
 Reverse Seamless
 Device Access PDA Syncronisation
 Client USB Drive Redirection
 Client Local Drive Access
 Client Network Drive Access
 Multi Monitor Support
 Printing Universal Printer Driver
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 Print Driver Management
 Scanning TWAIN Support
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 Server Management
 Single Admin Console
 Delegated Administration
 Server Diagnostics and Health Monitoring
 Historical Reporting for Capacity Planning
 Toolkit for creating scheduled or automated tasks
 Automated Testing Environment
 Licensing CCU License ($) $299 N/A $450 $130 $290 $150 $140 $230 $230 $169 * $25
 Operates without Windows Terminal Services
 Platform Support Windows 2012 x64
 Windows 2008 R2 x64
 Windows 2008 x64
 Windows 2008 x32
 Windows 2003 x64
 Windows 2003 x32
 Windows 2000 x32
 Unix
 Linux
 OS X
 Dell/Quest Windows 2012 in 7.6 marked as “experimental”
 Citrix XenApp support for Windows versions prior to Windows 2008R2 go End of Life Q2 2012
 ProPalms TSE 6.5 Windows 2012 support scheduled Q4 2012
 * Ulteo OVD has both a free open source community version or commercial version with an annual subscription plan.

Page 54
                        

Presentation Virtualization Solutions
 © 2012 The Virtualization Practice, All Rights Reserved. Page 54 of 57 All other marks are property of their respective owners
 Simple administration: Straightforward deployment and integration
 with an existing environment, and effective tools for administration of
 users
 Dependable User Connection: Allow users to connect securely and
 reliably to their session using low bandwidth connections.
 Reliable Peripheral Support: In the main – this means allowing users to
 reliably connect to and use their printer
 IX. Selecting Your Presentation Virtualization Solution
 Presentation Virtualization allows your business to focus on delivering services quickly, typically with less
 hardware than other virtual desktop infrastructure solutions. PV cannot only deliver services to task workers,
 but to every user type in your organization.
 The ability to host a high number of sessions per server and a reduced infrastructure size will provide
 simplicity of management and organization that will help businesses keep costs for deployment and
 administration to a minimum. This is true not only for Microsoft environments, but for OS X and Unix/Linux
 as well. For new Microsoft based implementations Presentation Virtualisation you need to move to an x64
 environment: typically every solution relies on Microsoft Remote Deployment Services and Windows RDSH no
 longer has a 32-bit offering. It may be useful for those finding that they need to continue supporting a legacy
 Win32 TS environment, that a number of these PV solutions still support and enhance the core Microsoft
 offering. Is this a hardship? Windows 7 and Windows 8 deployments are increasingly relying on a 64-bit OS to
 maximise performance.
 It is said that because PV requires a server operating system environment, application delivery timescales
 are extended due to increased testing. While it is true that some applications will not run on a server
 operating system, that number is small. That said, all applications need testing, regardless of the operating
 environment. There are a range of tools available (RDS Application Compatibility tools from Microsoft as
 well as third party applications) that can help automate testing your application set with a PV environment.
 However, bear in mind PV has a long track record of delivering applications in a managed and controlled
 manner to user locally and remotely.
 Which is the best PV solution? Selecting the best PV solution for your business is reliant on your
 applications, the size and capabilities of your admin team, your user access requirements, the functional
 requirements that those users will need and, of course, your timescales and budget.
 If you are considering a PV solution, those needs focus on three areas:
 Microsoft’s Windows 2012 RDSH, as a solution in its own right, is a viable solution for many small
 implementations. However its reliance on clients connecting from Windows OS based devices, and the
 management and reporting granularity will continue to mean that there is a market for complimentary
 services.

Page 55
                        

Presentation Virtualization Solutions
 © 2012 The Virtualization Practice, All Rights Reserved. Page 55 of 57 All other marks are property of their respective owners
 It is possible to deliver a PV solution without RDSH (for example if you’ve a business need to deliver an OS X
 environment, Aqua Connect’s Terminal Services remains a worthy investment while the Mac OS versions are
 supported. Graph On and Ulteo offer Linux alternatives to their Windows versions and it will be interesting to
 see how that mix will be maintained and enhanced going forward.
 Citrix XenApp is the most feature rich third party offering: allowing advanced load balancing, session
 performance and reporting with wider client support and their HDX technologies allowing optimizations for
 low bandwidth and high latency connections and multimedia and 3D graphics support. However, XenApp
 licenses are the most costly of all the products and there is the issue that in migrating to that pure x64
 environment Citrix XenApp’s multiple versions (v5.0 FR3 and v6.0) will require that you manage a number of
 environments.
 2x, Ericom, Genuit, Propalms, Quest (now part of Dell), RDT Jetro and Systancia all provide PV solutions with
 a similar feature set to XenApp at a fraction of the license cost. 2x offers a solution at a far lower price point
 than any of the competition if you are focused on a MS Windows only environment. The focus from these
 other solutions is on enhancing core RDSH service with a minimal amount of change – allowing number of
 users supported on each server to be maximised.
 Less expensive does not mean less clever.
 2x, Ericom, Propalms, Quest (now part of Dell), Systancia and Ulteo have production versions of their
 software that support Windows 2008 R2. An advantage these products have over Citrix’s XenApp is that
 2003/2008/2008R2 servers can:
 a) All be managed within the same farm: unlike XenApp where Windows 2008R2 and Windows 2008/2003
 server farms need to be managed separately.
 b) Maintain the offer of support of older Windows versions going beyond Q2 2013. As organizations move
 to Windows 2012 it is likely that some applications will need to remain on “legacy” platforms. By
 supporting deployments on older OSes remote and roaming access to these applications can still be a
 viable option.
 Windows 2012’s improved management and RemoteFX support comes with a move to Windows 2012 and
 Windows 8 (although Windows 7 support comes in time). Aqua Connect (APP), Ericom (Blaze) and Quest (EOP
 Xtream) have developed protocol enhancements to address user experience challenges of centralized
 desktop virtualization, ensuring that PV users can have as near as possible, a local-desktop experience. Aqua
 Connect have innovated to the point of supporting a completely different operating system environment.
 Less expensive does not mean significant feature loss. Application access is increasingly required outside of
 the network. Again, 2x, Dell, Ericom, ProPalms, Systancia, and Ulteo have options to help secure that
 application delivery, and accommodate an every growing range of end devices. Ericom were the first to offer
 an HTML5 service with AccessNow; 2x offer you the facility to allow user access as a Facebook application;
 Dell/Quest regularly deliver versions to support the latest MS releases.
 Citrix are never complacent, the company continues to try to stay ahead: XenApp still provides an excellent
 platform for highly scaleable and accessible service. XenApp has a number of tools to better automate server
 creation and allow for testing and monitoring of the server environment.
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 However, it is not the only solution that can significantly enhance RDSH/TS to enable an enterprise PV
 deployment in your organization. A benefit that Citrix’s option can bring is in terms of the support of an
 extensive partner network, and the experience in terms of community and job-market of a large deployment
 baser. Yet, with that size comes complexity: it is increasingly the other vendors that are driving new
 innovations faster and it is true to say that alternatives can have a significant license cost difference.
 Microsoft RDSH based solutions are not the only option. Aqua Connect have a product that allows you to gain
 from the benefits of PV while deploying OS X based services. While not as advanced in terms of features in
 comparison to Microsoft based alternatives, Aqua Connect still offers a robust solution to deliver desktop
 access. Ulteo’s uniquely offers enterprises the option of mixing Linux and Windows application environments
 – and such organizations are likely to have the Linux/Unix skills to be able to accommodate the Ulteo service
 architecture.
 Ultimately, all the Presentation Virtualisation solutions described in this paper can:
 Reduce the cost of delivering applications to your users.
 Improve system reliability and security.
 Enable business agility.
 Assist in shorter application delivery timescales.
 With the information in this whitepaper, you can evaluate which options to consider for your environment,
 for your users and for your budget to maximize your return on investment.
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 X. About The Virtualization Practice
 The Virtualization Practice provides analysis, commentary, and resources on current Virtualization and Cloud
 Computing news, events, and community. We break Virtualization into Topics, and feature a world class
 expert in that topic as the analyst for the topic. Topic Analysts are responsible for writing original,
 objective, analytical posts in their area of expertise, for writing and maintaining a white paper on their
 market and the vendors that serve that market, and for assisting sponsoring vendors with marketing
 activities.
 Andrew Wood is a Director of Gilwood CS Ltd, based Sunderland in the North East of England, who specializes
 in delivering and optimizing server and application virtualization solutions. With over 12 years of experience
 in developing architectures that deliver server based computing implementations from small-medium size
 business to global enterprise solutions, his role involves examining emerging technology trends, vendor
 strategies, development and integration issues, and management best practices.
 I’d like to thank everyone who has contributed with comments, suggestions and corrections – thanks for
 taking the time.
 This whitepaper was written while mostly listening to Ray Charles, Elbow and Kenny Burrell.
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