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Yesterday's Data Center

• Completely isolated islands of computing 

• OS and application stack specifically designed to match the 
physical hardware
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• Underutilized assets

• Insufficient agility

• Out of control 
costs/complexity

• Proprietary 
hardware too costly

• Too many separate 
management tools 
and interfaces

• Redundant physical 
resources and staff 
expertise 
requirements



Today's Data Center

• Islands of computing created by not having confidence to run 
multiple apps on one OS, much less multiple OS's on one 
server

• The OS that controls the physical hardware is the OS required 
by the app
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• High costs and 
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Storage

Server

 Managed Root / Domain -0 OS

Managed Hypervisor & Virtualization Management

Typically 
Windows or 
Linux

LAMP & J2EE
Stacks and apps in
Linux or Windows
“based” virtual
environments

• Virtualization of compute and storage resources and tools to 
manage virtual workload will reduce cost and complexity for 
improved operations and better utilization of resources

• One OS operates the hardware and a few run as guests to 
meet requirements of various apps.

Managed Stack Instances Managed Stacks

Managed Linux
Guests

Managed Unix / 
Windows Guests

A wide variety of 
non-integrated 
tools available

Proprietary stacks 
and apps in Linux 
or Windows 
“based” virtual 
environments

 Tomorrow's Data Center
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• Still have to manage the same amount of operating systems 
(if not more)

• Potential conflict between virtual machines

• Keeping pace with disruptive changes
– Manual patching and maintenance

– Tracking all the virtual images

• Tracking usage and licensing

• Staying in compliance

“Virtualization in and of itself is interesting, and it gives you 
server efficiency, but without some of the automated tools, it 
may actually increase your management burden."

­ John Enck, Gartner

Virtualization Alone 
is NOT the Answer



• Server Consolidation / Virtualization

• Business Continuity / Disaster Recovery

• Dynamically reallocate and provision workloads 

• Align IT with your business processes

"For virtualization to truly work in real-world applications, 
users must also focus strongly on automation, the policy-
based administrative tools used to deploy virtualized 
instances and manage them."

- John Enck, Gartner

Automation is the Key



The Novell® Plan



Data Center Automation

ZENworks Orchestration
Server

- Auto YaST
- Sysprep
- Kickstart
- NetWare Resp. File

• CIMOM
• CCM Agent
• Orchestration Agent

• Physical inventory
• Bare metal provisioning
• Patch & Update
• Configuration
• Remote Control 

• Discovery
• Logical unit naming
• Quality of service
• ACL control

• Orchestration
   - Rules engine
   - Policy
   - Scheduling
   - Grid services
•  - Utilization & billing

Storage Resource 
Manager

Management Server

Managed Devices VM BuilderMonitoring Server
   - Monitoring
   - Associates physical w/ virtual

UMF
• Visualization
• Reporting VM Warehouse

Data Model
 
Reconciliation

Federation



Managed Device

Managed device 
components: 

CIMOM 

SVPC

SMASH 

SMI-S providers 

Service management 

CIM metrics 

Zos Agent 



ZENworks®

Virtual Machine Management

• Heterogeneous virtual machine management

– VMware, Xen, Microsoft 

– Discovers target hosts for VM commissioning

– Discovers off-line and online Vm's & templates

– Deployment, re-deployment/rollback

– Associates physical, virtual, and storage compute nodes

• Cluster-aware virtualization

– Redundancy, high availability, disaster recovery

• Policy-based, dynamic workload deployment

– Constraint based job assignment & rules execution

– Deploys and moves workloads dynamically



Virtual Machine Lifecycle 
Control



 VM Lifecycle

Discover
On-box incubator

Check in
Version control

Edit
Config: Change
(using Sandbox)
Runtime: Facts
(temporary)

Deploy
Test (Sandbox)
Production (Provision) 

Monitor
Status (location state)
Performance (realtime, trends))
Availability

Manage
Lifecycle, Cloning
Location, Runtime

Destroy

Create
On-box tool (find)

Incubation job (make)

Developer
Actions

Operator
Actions

Config (Static)

Runtime (Dynamic)



Management Components

• ZENworks Orchestrator

• VM Builder

• VM Warehouse

• Monitoring Service



ZENworks® Orchestrator



ZENworks Orchestrator

Resource Discovery

Workload Management

Dynamic Scheduling

Policy Management

Auditing/Accounting

Autonomic Availability

VM Lifecycle Mgmt



VM Lifecycle Control

• System maintains library of VMs and images, hosts

– Like physical resources VMs have ‘facts’ describing 
attributes

– VMs can be grouped

• Actions can be performed on VMs:

– Provision, Shutdown, Suspend, Create Template, Create 
VM, Create Template From Physical, Create VM From 
Physical, Clone VM, Clone Online VM, Clone Template, 
Destroy, Restart, Migrate, Check Status, Template to 
Instance, Instance to Template, Affiliate With Host, Make 
Standalone, Checkpoint, Restore, Delete, Cancel Action



VM Lifecycle Control (cont.)

• VM lifecycle controlled by:
– Programmatically
– Manually (through mgmt. console)
– Automatically on demand

• A job makes request for unavailable resource… Suitable 
VM image is located, host is located, image is 
provisioned, instance is initially reserved for calling job, 
logic is invoked to make use of new resource

• VM host/instance selection/placement is similar to resource 
selection:
– Governed by policies, priorities, queues and ranking

• Provisioning Adapters provide VM abstraction:
– Special ‘provisioning’ jobs perform operations for each 

integration with different VM technologies



VM Builder



VM Builder Architecture



UML Diagram for VM Builder



VM Builder

• Open source project. Will be part of OMC

• Creates virtual machines and  images 

• GUI VM creation wizard collects inputs

• GUI calls CIMOM VM creation service with inputs

• VM creation service provider invokes xen-vm-install.py 

• To create the VM "in place" on the same server as  running the CIMOM 
hosted VM creation service. 



VM Builder (cont.)

or

• The VM creation service  provider could run a ZOS job to let ZOS 
decide the best server to run the job on (based on a job constraint, e.g 
CPU architecture), ZOS will then run a joblet on an appropriate server; 
and that joblet will call into the CIMOM on that chosen server, in order 
to request VM creation there. 



VM Builder Operations

• Create Job. This operation used to start a virtual machine build job on a 
VM Builder enabled resource.

• Cancel Job. This operation allows to cancel any running VM Builder job 
by specifying the job ID. All VM configuration and disk image(s) will be 
removed. The CIM VMBuilderDispatch job object will remain and report 
a job state of canceled.

• Detach Job. This operation allows to remove knowledge of the VM 
Builder job without destroying the actual contents of the built VM. The 
CIM VMBuilderDispatch job object will be removed. However, the VM 
configuration and disk image(s) will remain on the node where the VM 
was built.

• Delete Job. This operation used to delete VM Builder job completely. 
All VM configuration and disk image(s) will be removed. The CIM 
VMBuilderDispatch job object will also be removed.
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VM Warehouse



VM Warehouse Architecture



VM Warehouse Service 
Relationship



VM Warehouse Service Class 
Inheritance



VM Warehouse Operations

• Warehouse Operations:

– Import : Add a new VM in the VM Repository

– Remote Import: Imports a VM which has been previously 
built (e.g. via VM Builder) on remote machine

– Export : Export the Gold Master version of the VM for 
deployment 

– Check-out : Check-out any version for modification. 

– Check-in : Check in a newly modified VM. Upon check-in 
the version is assigned. 

– Commit : Used by the ZOS to update any changed made 
by the ZOS server. Commit creates a new version of the VM 

– Delete : Delete any VM and all its version from the 
repository 



VM Warehouse (cont.)

• Set Gold Master : By default, the first version imported into the 
warehouse is marked as the gold master. However, any version can be 
marked as gold master if the VM has more then one version in the 
warehouse. 

• In addition to above function the VM repository  provides the ability to 
manage the Repository Functions. Personality and User Defined 
Constraints. 

– Repository Function :  add, edit, assign, delete 

– Personality :  add, edit , assign, delete 

– UDC : add and delete 







Monitoring Service

Based on Ganglia open source project 

and CIM Statistical model



More on Monitoring 

Using the CIM statistical model to 
monitor your data

Brad Nicholes, Novell, Inc.

http://www.mandevcon.com/bios.html#BradNicholes


More on Storage Resource 
Manager

Open Source implementations of 
Storage Management

Robert Wipfel, Novell, Inc. 

Todd Singleton, IBM

http://www.mandevcon.com/bios.html#RobertWipfel
http://www.mandevcon.com/bios.html#ToddSingleton


 Demo…



Conclusion

• Open Standards

• Model is Required
– For Service Oriented Infrastructure
– Relate Virtual Machines to other Resource Types

• Mixed Source Software
– For the Next Generation Data Center


