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What is it? 
IBM System z® is the flagship family of mainframe computers that forms the core of IT 
infrastructures used worldwide by businesses in many different industries.  Linux® is a very 
powerful and popular operating system used to run applications on many different types of 
computer systems ranging from personal computers to super computers, including System z. 

What's the Need? 
The natural evolution of an IT infrastructure is driven by many forces including changing 
needs, acquisitions, and the advancement of technology, to name just a few. It is easy for 
unwanted complexity and inefficiency to creep in to even the best managed IT 
infrastructures.  For example, maybe multiple, underutilized servers have been deployed over 
time to run various application programs that could now be consolidated onto one server that 
could do the job more efficiently. Known as server consolidation, such a move can result in 
reduced operational costs, less complexity, reduced systems management time, and less down 
time. 

One effective way to achieve server consolidation is to use software which allows a single 
physical server to be "subdivided" such that it acts as if it were multiple, independent 
computer systems known as virtual machines—each running its own operating system and 
application(s).  

Deploying virtual machines rather than physical servers can optimize performance, improve 
reliability, and achieve superior economics by helping businesses consolidate servers, reduce 
costs, manage risk, and improve service quality. 

In addition, when a new application is needed, a new virtual server can be quickly deployed 
on the existing physical server, eliminating the delay, data center space, power, cooling, 
network cabling, data storage, and administrative resources associated with the deployment of 
a new physical server. If needs change again and the virtual machine is no longer needed, it 
can simply be deleted, making its resources immediately available for redeployment in some 
other virtual machine. This virtual machine approach to server deployment can reduce costs 
and improve reliability—but often more importantly, it can also shorten time to market for a 
business and improve the ability of the IT department to be responsive to changing user 
needs. 
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Many business applications today are deployed on the popular Linux operating system 
running on farms of physical x86 servers, creating a compelling opportunity for server 
consolidation for the reasons mentioned above. One way a business can achieve this 
consolidation and gain the benefits associated with rapid application development is to 
migrate its Linux applications from the x86 server farm to virtual servers on a single IBM 
System z server.  The architecture and software infrastructure offered by System z makes for 
very favorable server consolidation economics.  Systems management tools remove much of 
the complexity involved with migrating a large number of Linux workloads to System z.  

Some may think that the substantial benefits associated with server consolidation and rapid 
application deployment are the end game. However, using virtual machines, virtualized 
storage, virtualized I/O, etc. results in an IT infrastructure and supporting staff that is ready to 
take the next logical step into cloud computing with its many additional benefits (both public 
clouds such as Amazon EC2 or private clouds managed completely within the organization). 

More on the Web 
<video> Linux on IBM System z overview (5:55) 
 

 

 

 

 

 

How Does it Work? 
In computing terms, virtualization is an artificial view of physical computing resources. It is a 
clever trick that has been around for decades but has now reached a new level of 
sophistication that delivers maximum computing efficiencies and flexibility.  While IBM 
System z hardware has virtualization functions built in, the IBM z/VM® hypervisor unleashes 
the full virtualization capabilities of these powerful servers, allowing a business to get the 
most value. 

Let's take a quick look at a simple model that shows one way Linux applications run on IBM 
System z servers. See Figure 1 on the next page. 

http://www.youtube.com/watch?v=FQ6MHFfVogQ&feature=youtu.be
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Figure 1.  
System z is an excellent platform for consolidating Linux workloads  

running on x86 server farms to a single server. 
 

The bottom layer of our model represents the physical System z hardware (processor(s), 
memory chips, communications facilities, etc.).  Note that the System z server is equipped 
with an Integrated Facility for Linux (IFL) processor.  This is an independent processor 
installed in the IBM System z and optimized for running the Linux operating system and 
Linux applications under z/VM. In fact, IBM offers IBM System z servers configured 
exclusively to run Linux and Linux applications under z/VM on one or more IFL processors 
(e.g., the IBM Enterprise Linux Server) as depicted in Figure 1.  In other cases, the System z 
will be running Linux workloads on IFL processors and other workloads (e.g., the z/OS® 
operating system and z/OS application programs) on general purpose System z processors at 
the same time – all in a single System z server. 

One advantage of running Linux workloads on IFL processors rather than the general 
purpose System z processors is due to the processing-power-based software pricing model 
commonly used for IBM System z software.  For existing System z customers to run z/VM, 
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Linux, and Linux applications on the general-purpose processors, software vendors would 
typically price their software based on the total general-purpose processing capacity in the 
System z server (known as the MSU rating).  On the other hand, software that runs in IFLs is 
typically priced based on the number of IFLs installed rather than the MSU rating of the 
System z server.  In addition, purchasing IFLs gives you additional processing capacity for 
Linux workloads without increasing the system's MSU rating, thereby avoiding the associated 
increase in fees for the other software running on the general-purpose processors. These 
factors, combined with the lower purchase price of IFL processors compared to general 
purpose processors, can translate to large savings that help increase the return on investment 
for Linux server consolidation onto IBM System z servers.  So IFL processors expand the use 
of the mainframe for a broader set of applications while helping to dramatically improve 
mainframe economics by providing a cost-effective Linux application execution environment. 

Moving up a layer in our model, we come to the z/VM Control Program (CP). The Control 
Program is the component of the z/VM operating system that creates and manages the virtual 
machines on System z servers. Each virtual machine runs one operating system (known as a 
guest operating system) and its associated application programs (together known as a virtual 
machine image). In our example, each of the virtual machines created by z/VM is running a 
copy of the Linux operating system. And each copy of the Linux operating system can run 
one or more Linux applications. 

By using z/VM, IBM System z servers are able to run hundreds of Linux virtual machines at 
the same time and apply automation to simplify the management of that environment. 
Further, z/VM enables these Linux virtual machines to efficiently share hardware/software 
resources and gain access to enterprise data through internal high-speed communication 
links known as HiperSockets™. These capabilities enable businesses to consolidate a very 
large number of x86 Linux servers onto a single IBM System z server, reducing operational 
costs, complexity, systems management time, and down time. 

For businesses that don't already have IT staff experienced in working with z/VM, it can be 
challenging to implement and manage Linux workloads under z/VM on IBM System z. 
Fortunately, there are at least two solutions to this problem: IBM VMControl™ Image Manager 
and CSL International's CSL- Wave.  In either case, you will install components of the 
software on a Linux virtual machine running under z/VM on the System z server and on a 
Microsoft® Windows® or Linux personal computer attached to the System z server via an 
Ethernet network (Figure 1). 
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More on the Web 
<video>CSL-Wave demonstration (9:58) 

 

 

 

 

 

 

Once installed, much of the complexity associated with managing the z/VM environment is 
hidden. The systems administrator can use an intuitive graphical user interface presented on 
the personal computer (Figure 2) to create, start, stop, and delete virtual machines as well as 
perform many other necessary systems management tasks with little or no z/VM experience 
required. 

 

 

 

 
 
 

 

 

 

 

 

Figure 2. CSL-Wave software allows systems administrators without z/VM experience to manage the 
z/VM Linux environment through a graphical user interface. 

http://www.youtube.com/watch?v=8ymV-dSezP4&feature=youtu.be
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Whether a business chooses VMControl Image Manager or CSL-Wave will depend on the 
specifics of its particular need. VMControl Image Manager is a component of the IBM 
Systems Director Standard Edition for Linux on System z Version 6.3. So businesses with an 
existing investment in IBM Systems Director skills may choose to use the VMControl Image 
Manager.  

CSL-Wave software is sold by CSL International and its business partners. CSL-Wave 
provides a much more comprehensive solution for managing the Linux on z/VM 
environment. 

More on the Web 

 Linux on System z information on IBM.com 

 z/VM resources for Linux on IBM System z on IBM.com 

 Integrated Facility for Linux (IFL) information on IBM.com 

 Enterprise Linux Server information on IBM.com 

 Linux on System z information on developerWorks® 

 IBM Systems Director Standard Edition for Linux on System z Version 6.3 on IBM.com 

 CSL International's CSL-Wave software information 

 Linux on System z blog search 

 Linux on System z LinkedIn search 

 Linux on System z Twitter search 

 Talk to Linux on System z Expert: Romney White? 

 Chat now with IBM 

 

http://www.ibm.com/systems/z/os/linux/
http://www.vm.ibm.com/linux/
http://www.ibm.com/systems/z/os/linux/solutions/ifl.html
http://www.ibm.com/systems/z/os/linux/els.html
http://www.ibm.com/developerworks/linux/linux390/index.html
http://www.ibm.com/developerworks/linux/linux390/index.html
http://www.ibm.com/developerworks/linux/linux390/index.html
http://www.ibm.com/systems/z/advantages/virtualization/director.html
http://www.csl-int.com/product.asp?rec=7
http://blogsearch.google.com/blogsearch?hl=en&ie=UTF-8&q=ibm+system+z+linux&btnG=Search+Blogs
http://www.linkedin.com/groups/System-z-Linux-2064074?itemaction=mclk&anetid=2064074&impid=&pgkey=anet_search_results&actpref=anetsrch_name&trk=anetsrch_name&goback=.gdr_1305539383110_1
http://search.twitter.com/search?q=ibm+system+z+linux
http://www.ibm.com/contact/employees/us/
http://www.ibm.com/systems/z/advantages/virtualization/director.html
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