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A virtual infrastructure like VM2000 reduces IT costs by increasing efficiency, flexibility and response capability. It
provides IT resource allocation on-the-fly in response to new business requirements and service requests. Extremely

high levels of server utilization are a byproduct.

VM2000 supports the concurrent operation of several BS2000/0SD systems on one
server. The server operating resources of a real server can currently be allocated to up
to 15 virtual systems (guest systems). The guest systems are totally segregated from
one another, i.e. problems in one guest system (up to total crash) have no impact on the
rest. No guest system can access main memory areas, global storage areas or devices
assigned to other guest systems. The sharing and assignment of peripherals can be

modified and expanded dynamically.

VM2000 automatically performs dynamic CPU scheduling across all guest systems
(CPU sharing), thereby substantially increasing utilization of CPU capacity. The ability
to modify VM2000’s CPU scheduling strategy online according to the measured load
and predefinable rules means that VM2000 can be used to provide an efficient service

level management tool.

The guest systems running under VM2000 have the same functionality as in native mode in terms of command set,
networking capability, and testing and debugging tools. A central VM accounting function is available for global

accounting of the guest systems.

The advantage of using VM2000 as compared with the use of multiple servers is the possibility of consolidation with
the aim of providing more efficient use of hardware resources, human resources and infrastructure.

In addition to supporting new BS2000/0SD-BC V7.0 functions, VM2000 V9.0 introduces enhanced automation
capabilities and improved service level management for large configurations.

Functional description

In order to optimize the handling of diverse IT tasks, there is a
growing requirement for the BS2000/OSD operating system to
support different system environments concurrently. VM2000
supports concurrent operation of different system
environments on one server, each totally insulated from the
others. This allows the deployment options outlined below.

Version migration

Problem-free production operation has top priority, even
during version upgrades. With VM2000, the individual
production applications can be tested in a second guest
system until all errors have been eliminated. Only then are the
applications deployed in the production system. Migration with
VM2000 thus proceeds free of time pressure. Precautions that
were necessary in the past, such as lights-out test runs and
weekend work, can be forgotten with VM2000. A further
advantage is that operating personnel can get to know the
new version at their own pace during the test operations.
Using VM2000 thus also helps minimize subsequent operator
errors during operation of the production system.

Concurrent operation of several production systems

Sometimes it is not possible to run production applications in
the same system environment. If the same names (for user
IDs, pubsets, etc.) are defined, the applications have to be run
in different systems. If an application is not to be migrated to
the new BS2000 version, it needs an older system
environment in order to run.

Concurrent production, development and testing

Test systems always harbor an inherent risk of generating
errors. For this reason it is not practice to perform tests in
parallel with live operation on production systems. VM2000
allows this. Test and production systems can run on the same
installation because system errors in one system have no
impact on the other concurrently active systems.

Differentiated systems for e.g. service providers

Data centers that provide different customers with computing
services (for production or backup) must have a number of
computers available to support the different system
environments necessary for this. VM2000 gives data center
operators the option of installing a single high-performance
computer, thus saving on floor space as well as on
administrative overhead. VM2000 offers a powerful service
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level management that enables to serve also customers with
several VMs.

Balancing of load peaks, use for backup concepts

VM2000 also includes a function enabling the main memory
domain to be increased or reduced in size dynamically,
allowing further optimization of deployment scenarios. With
this feature, there is greater scope for balancing out load
peaks on guest systems; temporary virtual machines can be
set up “on the fly”; and backup guest systems can be provided
with minimal use of resources — all without the need to
terminate live guest systems.

VM2000-Linux add-on product

VM2000-Linux extends the VM2000 virtual machine system of
BS2000/0SD so that Linux systems can also run on the
servers. Up to fourteen Linux systems can run simultaneously
on selected BS2000/0OSD business servers of the S series.
Alternatively, several BS2000 systems and several Linux
systems can run concurrently in parallel with and
independently of one another (max. 15 systems in total).

Program description
Hypervisor

This is the central execution scheduler and monitoring

component in VM2000. The Hypervisor runs in a special

privileged state, which allows the firmware settings for

insulating the VM resources. Its most important tasks are:

B Resource management: If a resource is assigned to a
VM, firmware settings have to be carried out by the
Hypervisor.

B Switching the CPUs between the VMs. The contexts of
their virtual CPUs have to be switched and stored.

Monitor

The monitor handles Hypervisor communication with the
outside world. The administration of the VM2000 system is
done within the monitor system. The monitor is implemented
as a DSSM subsystem which runs in guest system 1 in
BS2000 using standard BS2000 functions. This ensures a
standardized user interface for VM2000 and BS2000. The
following functions are implemented in the monitor:
Command server for the VM2000 commands

Message output

VM2000 accounting

Management and operation of virtual consoles
($VMCONS application)

Management of administration dialogs for the entire
VM2000 system as well as (optionally) for the individual
VMs

® VM2000 hardware error logging

VM1 - VMn

The individual VMs encapsulate the virtualized hardware
environment for the guest systems. A separate administration
environment can be established for each VM.

Guest systems

The BS2000 systems running in the VMs are known as guest
systems. Guest systems essentially use the hardware
resources assigned to their VM (CPU/main memory/devices)
directly, i.e. without the Hypervisor as intermediary. The SPD
and SPVS disks operated by the Hypervisor via “indirect 1/0”
for BS2000 guest systems are an exception.

The operation of a single system is controlled from
independent KVP consoles. The function set of the guest
systems in VM2000 operation is identical to that of the
BS2000 systems in native mode. A connection can be set up
to any guest system from the LAN network. At least one HNC
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9185x interface adapter is required in order to connect a
guest system to the network. On SX servers, the VMs share
the integrated LAN controllers. In addition, firmware-based
inter-VM communication (VMnet) is implemented there.

New functions in VM2000 V9.0

VM assignment of pubsets

Assigning the devices of a pubset to a VM is greatly
simplified. Pubset reconfigurations (e.g. expansion) are
automatically taken into account. Command procedures for
setting up VMs are shorter and more clearly structured, and
no longer need to be adapted, in particular when the new
SPACEPRO provisioning tool in OSD V7 is used.

Explicit assignment or specification of the option of implicit
assignment of a pubset is accomplished by specification of
the pubres device or the catid.

In a pubset reconfiguration, the VM assignment and the
attributes of the implicit assignability for the affected devices
are updated automatically.

Finer privilege levels for implicit device assignment

The implicit assignment of devices to a VM (during ATTACH

for the device in the guest system) requires the VM to be

issued with the appropriate privilege and the device to be

released for the function.

VM2000 V9.0 enables

W devices to be subdivided into so-called ASSIGNMENT sets
for implicit assignment

B corresponding VM privileges to be conferred.

This function opens up a variety of usage scenarios:

B An exclusive set of devices/pubsets for implicit assignment
can now be specified for a VM or a VM group.

B VM assignment for pubsets which are used by the
SPACEPRO tool is implicit. A pool pubset of this kind can
therefore only be released for a selected set of VMs.

Support for Snapsets

BS2000/0SD-BC V7.0 supports snapshot-oriented
backup/restore scenarios in Symmetrix DMX configurations
by means of so-called “snapsets” (based on the functions for
TimeFinder/Snap control in SHC-OSD as of V6.0). VM2000
V9.0 supports the use of snapsets on guest systems running
BS2000/0SD-BC V7.0 or higher.

BS2000/0SD-BC V8.0 supports snapshot-oriented
backup/restore scenarios in FibreCAT CX configurations in
the context of snapsets (based on the functions for
Snapview/Snap control in SHC-OSD V7.0). VM2000 V9.0
supports the use of Snapview-based snapsets on guest
systems running BS2000/0OSD-BC V8.0 or higher.

VM2000 V9.0 displays snap units in its SHOW commands
and provides an automatic assignment option for these: Given
the appropriate privilege, a VM can assign itself snap units for
snapsets without any preparation being necessary for these
devices in VM2000.

Enhanced support for large configurations

Larger main memory for VMs

With VM2000 V9.0, a main memory larger than 32 GB can be
assigned to a VM. This also applies to VM1, which was
previously limited to 2 GB. In future the main memory of VM1
can be expanded and reduced dynamically.

HIPLEX-MSCF-coordinated Move of a VM

A VM is stopped while it is being moved in main memory. The
operation implies a critically long downtime for VMs several
gigabytes in size that are partners in a HIPLEX-MSCF cluster.
VM2000 V9.0 notifies the HIPLEX-MSCF partners of this in
advance in order to forestall an automatic reconfiguration due
to partner failure.
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Enhanced support for very small VMs

VM2000 V9.0 supports the operation of VMs with a
performance allocation (CPU-QUOTA and MAX-CPU-
UTILIZATION) in the per mil range of server performance.
This allows VMs with single-digit RPF performance to be
implemented even on very large S servers. VM scheduling for
small VMs is also improved: shorter timeslices guarantee a
sufficiently frequent, albeit more strictly limited, CPU
allocation for these.

Option to combine VM groups and CPU pools

VM groups enable service level management for customers
with multiple VMs. Subdividing a server into CPU-POOLs
improves VM2000 performance for servers with a higher MP
level. VM2000 V9.0 permits VM groups not only to be set up
in precisely one designated CPU pool, but also to be
combined without restriction.

Shutdown for individual VMs and coordinated shutdown
for the entire VM2000

The VM2000 administrator has the option to initiate a
shutdown for individual VMs. Besides the SHUTDOWN
command execution, a “Shutdown” RUN file can be activated.
A coordinated VM2000 shutdown between guest systems and
monitor system is also supported as a further function. As a
first step, a shutdown is initiated automatically in all OSD V7
guest systems. Following termination of all the guest systems,
a shutdown is initiated in VM1. This then also terminates
VM2000.

Enhanced performance monitoring with
SHOW-VM-STATUS

The VM2000 SHOW-VM-STATUS command provides CPU
utilization data and internal performance characteristics in a
periodic output. In future the command will also offer a one-
time, synchronous output of the measured data of the
immediately preceding past. Unlike the periodic output, this
function is not limited to one workstation.
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Technical requirements
Hardware

BS2000/0SD S series and SX series Business Servers;

On SX servers, VM2000 V9.0 requires version 3.0 or higher of
the X2000 carrier system.

Operating the guest systems using operator terminals
connected to the S server SCP (except SCP 3970-40) or the
SX server console requires a special firmware supplied with
the VM2000 function disk or VM2000 function CD.

Software

S server:
Monitor system:
BS2000/0SD-BC V6.0, V7.0 or V8.0
Guest systems:
BS2000/0SD-BC V5.0 or higher
SX servers SX100-B/-C, SX140, SX150:
Monitor system:
OSD/XC V2.x, V3.0 or V4.0
Guest systems:
OSD/XC V1.x or higher
SX servers SX100-D and SX160:
Monitor system:
OSD/XC V3.0 or V4.0
Guest systems:
OSD/XC V3.0 or higher

OMNIS (as an option)
OMNIS is needed for guest systems operating via virtual
consoles or VM administration via VMCONS.

Max. number of guest systems supported:
On S servers: 15 (7 on S110, S115, S120)
On SX servers: up to 15 (dependent on model)

Operating mode

Interactive dialog and batch mode

Implementation language

Assembler

User interface

SDF command language

Installation

In accordance with release notice

Documentation

User guide

Training

See course offer at:
http://www.fujitsu-siemens.com/training

Conditions

This software product is supplied to the customer under our
conditions against a single payment or installments.
Ordering and delivery

This software product may be obtained from your local Fujitsu
Siemens Computers regional office
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