
© 2010 IBM Cor porati on

New aspects for Virtualization 
Management: IBM zEnterprise Unified 
Resource Manager 

Dr. Manfred Gnirss
Arwed Tschoeke

2 © 2010 IBM Cor porati on

Smarter System s for a Smarter Planet

Trademarks

Notes :  

Perfor mance is  in Internal T hroughput R ate (ITR) r ati o based on measur ements  and proj ecti ons using s tandard IBM  benchmar ks i n a contr olled envir onment.   T he actual  throughput that any 
user will experience will var y depending upon consi der ati ons  such as the amount of mul tipr ogrammi ng i n the user's j ob str eam, the I /O config urati on, the storage configuration, and the 
wor kload pr ocessed.  Therefor e, no assurance can  be gi ven that an indi vidual user will achieve throughput i mprovements equi valent to the per for mance r ati os s tated here. 

IBM hardware pr oducts are manufactured fr om new parts , or new and ser viceable used parts. R eg ardless, our warranty ter ms appl y.

All customer exampl es cited or described in this presentati on ar e presented as illus trations of  the manner in which some customers have used IBM products  and the r esults they may have 
achieved.  Ac tual environmental cos ts and performance char acteristics  will var y depending on indi vi dual customer configurations and conditi ons.

This publicati on was  pr oduced i n the U nited States .  IBM  may not offer the products , ser vices  or  featur es discussed in this document i n other  countries, and the infor mation may be subjec t to 
chang e without notice.  C onsult your local IBM business  contact for i nformation on the produc t or ser vices avail abl e i n your ar ea.

All statements reg ardi ng IBM's future direction and intent ar e subjec t to change or withdrawal without notice, and r epresent g oals  and obj ecti ves  onl y.

Infor mation about non-IBM  pr oduc ts is  obtained from the manufac tur ers of those pr oducts or their published announcements .  IBM  has not tested those pr oduc ts and cannot confir m the 
perfor mance, compati bility, or any other clai ms r elated to non-IBM pr oduc ts.   Questi ons on the capabilities  of non-IBM products should be addr essed to the suppli ers of those products .

Prices  subj ect to change without notice.  C ontact your IBM r epr esentati ve or Business  Partner  for the mos t current pricing i n your geography.

* Registered trademar ks  of IBM C orporation

The fol lo wing are trad emarks or reg ist ered trad emar ks of other comp anies.

* All other pr oduc ts may be tr ademar ks or registered trademar ks  of their respecti ve companies.

Adobe, the Adobe log o, PostScript, and the PostScript l ogo ar e either r egister ed tr ademar ks or trademar ks  of Adobe Systems Incor por ated in the United States, and/or other countries .
Cell Br oadband Engi ne is a tr ademar k of Sony C omputer Entertai nment,  Inc. in the United States, other countries , or both and is used under  license there from. 
Java and all Java-based tr ademarks are trademar ks  of Sun Micr osystems, Inc. in the Uni ted States, other countries , or both. 
Microsoft,  Wi ndows, Windows NT , and the Wi ndows log o are trademar ks  of Microsoft C orporation i n the U nited States, other countries, or both.
Infi niBand is a tr ademar k and ser vice mar k of the Infini Band Tr ade Associ ati on.
Intel,  Intel log o, Intel  Inside, Intel Insi de log o, Intel C entrino, Intel C entrino l ogo, Cel eron, Intel Xeon, Intel SpeedStep, Itanium, and Pentium are tr ademarks or registered trademar ks of Intel 
Corporation or its  subsi diari es i n the U nited States  and other  countries.
UNIX is  a registered trademar k of The Open Group in the U nited States  and other countries . 
Linux is  a registered trademar k of Li nus T or val ds i n the U nited States, other countries, or both. 
ITIL is a r egister ed tr ademar k, and a registered community tr ademark of the Office of Government C ommerce, and is r egistered i n the U.S. Patent and Trademar k Office.
IT Infr astructure Li brar y is  a registered trademar k of the Centr al C omputer and Tel ecommunications Agency, which is now part  of the Office of Government C ommerce. 

The fol lo wing are trad emarks of the Internat ional B u sin ess Machin es Corporation in the Unit ed States a nd /or oth er  countr ies.

AIX*
BladeCenter*
DataPower*
DB2*
FICON*
GDPS*
Geographically Dispersed Parallel Sysplex

HiperSockets
IBM*
IBM eServer
IBM (logo)*
InfiniBand*
Parallel Sysplex*
POWER*

POWER7
PowerVM
RP/SM
RACF*
System x*
System z*
System z9*

System z10
WebSphere*
z9*
z10 BC
z10 EC
zEnterprise
z/OS*

zSeries*
z/VM*
z/VSE



3 © 2010 IBM Cor porati on

Smarter System s for a Smarter Planet

Agenda

� Managing on zEnterprise
� Examples
� Performance Management
� Conclusion

4 © 2010 IBM Cor porati on

Smarter System s for a Smarter Planet

Information Technology Today: Limitations

� Business processes and the applications that support them are becoming more service oriented, 
modular in their construction, and integrated.

� The components of these services are implemented on a variety of architectures and hosted on 
heterogeneous IT infrastructures.

� Approaches to managing these infrastructures along the lines of platform architecture boundaries 
cannot optimize: alignment of IT with business objectives; responsiveness to change; resource 
utilization; business resiliency; or overall cost of ownership.

� Customers need better approach: The ability to mana ge the IT infrastructure and Business 
Application as an integrated whole.

Information technology today is limited by the tech nology and architecture 
configurations available.

DS Servers

L AN Servers

SSL/XML
Appliances

Caching
Appliances

Routers
Switches

Firewall
Servers

File/Print 
ServersBusin ess Intelligen ce

Servers

Security/Directory 
Servers

Web Servers

Application 
Servers

System z
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IBM zEnterprise System – Best in Class Systems and Software Technologies 
A system of systems that unifies IT for predictable service delivery

� Unifies management of resources, 
extending IBM System z® qualities of 
service end-to-end across workloads

� Provides platform, hardware and workload 
management

� Selected IBM POWER7®

blades and IBM System x®

Blades1 for tens of 
thousands of AIX® and 
Linux applications

� High performance 
optimizers and appliances 
to accelerate time to insight 
and reduce cost 

� Dedicated high 
performance private 
network

1 All statements reg ardi ng IBM future dir ecti on and i ntent are subj ect to change or  withdrawal without notice, 
and r epresents g oals  and objec ti ves  onl y.

Unified management for a smarter system:
zEnterprise Unified Resource Manager

Unified management for a smarter system:
zEnterprise Unified Resource Manager

Scale out to a trillion 
instructions per second:

IBM zEnterprise 
BladeCenter ® Extension 

(zBX)

Scale out to a trillion 
instructions per second:

IBM zEnterprise 
BladeCenter ® Extension 

(zBX)

HMCHMC

� Ideal for large scale data 
and transaction serving 
and mission critical 
applications

� Most efficient platform 
for Large-scale Linux®

consolidation 
� Leveraging a large 

portfolio of z/OS® and 
Linux on System z 
applications

� Capable of massive 
scale up, over 50 Billion 
Instructions per Second 
(BIPS)

The world’s fastest and 
most scalable system:
IBM zEnterprise ™ 196 

(z196)

The world’s fastest and 
most scalable system:
IBM zEnterprise ™ 196 

(z196)
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IBM zEnterprise System 

IBM zEnterprise 196 (z196) IBM zEnterprise BladeCenter Extension (zBX) 

AZ EDCB

IBM zEnterprise Unified Resource Manager (zManager)
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� A zEnterprise ensemble is a collection of 1 to 8 
z196 CPCs with/without zBX managed 
collectively by the Unified Resource Manager as 
a single logical virtualized system using the HMC

� A zEnterprise node is a z196 CPC with 0 to 4 
racks up to 2 BladeCenters per rack 

– zEnterprise nodes are deployed within a single site

– A zEnterprise node can be a member of at most one 
ensemble

� z196 CPCs are deployed within a single site

� Blade based fit-for-purpose Solutions

� Integrated Advanced Virtualization Management 

� Implements well-defined external interface to 
Data Center Service Management functions 

� Virtual Resource Management and Automation

What is a zEnterprise Ensemble?
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zEnterprise Node
zEnterprise Ensemble
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zEnterprise Unified Resource Manager
Transforming the way resources are managed and deployed

How is it different?

� Heterogeneous management: Total systems management 
across heterogeneous resources 

� Integration: Single point of control, common skills for 
resources, reduced complexity of day to day operations 

� Monitoring. New dashboard for CPU resources and energy 
management

� Simplified installation: Auto discovery and configuration of 
resources and workloads with single interface

� Secure: Improved network security with lower latency, less 
hops and less complexity.  Improved control of access due 
to management of hypervisors as firmware

� Service and support management:  H ardware problem 
detection, reporting and call home supported for virtual 
machines and blades

What is it? 
Unified Resource Manager provides 
workload awareness to optimize 
the system resources in accordance 
with understanding the policies 
assigned to that particular workload.  
Functions are grouped into two suites 
of tiered functionality that enable 
different levels of capability - Manage 
suite and Automate suite.

8
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HMCHMC

Hypervisors Energy

Networks

Energy Management
▀ Monitor ing and trend reporting of CPU 

energy eff iciency.

Performance

Virtual
Servers

Operations

Operational Controls
▀ Auto-discovery and configuration 

support for new  resources.  

▀ Cross platform hardw are problem 
detection, reporting and call home.

▀ Physical hardw are configuration.

▀ Delivery of system activ ity using new  
user interface.

Hypervisor Management
▀ Integrated deployment and 

configuration of hypervisors
▀ Management of ISO images.
▀ Creation of virtual netw orks.

Network Management
▀ Management of virtual netw orks inc luding access control

Key
▀ Manage suite
▀ Automate suite

zEnterprise Unified Resource Manager
Hardware Management
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HMCHMC

Hypervisors Energy

Networks

Energy Management
▀ Static pow er savings
▀ Ability to query maximum potential pow er.

Performance

Virtual
Servers

Operations

Hypervisor Management
▀ Manage and control communication 

betw een virtual server operating 
systems and the hypervisor.

▀ Single view  of virtualization across platforms.
▀ Ability to deploy mult iple, cross-platform virtual 

servers w ithin minutes
▀ Management of virtual netw orks inc luding 

access control

Virtual Server Lifecycle Management

▀ Wizard-driven management of 
resources in accordance w ith 
specif ied bus iness service level 
objectives

▀ HMC provides a s ingle 
consolidated and cons istent 
view  of resources

▀ Monitor resource use w ithin the 
context of a business w orkload

▀ Define w orkloads and 
associated performance 
policies

Workload Awareness and 
Platform Performance 
Management

zEnterprise Unified Resource Manager
Platform Management

Key
▀ Manage suite
▀ Automate suite
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Operational Controls
▀ Auto-discovery and configuration 

support for new  resources.  

▀ Cross platform hardw are problem 
detection, reporting and call home.

▀ Physical hardw are configuration.

▀ Delivery of system activ ity using new  
user interface.

Save time, cost and simplify 
asset management

Decrease problem determination 
and resolution time for cross-
platform resources

Improve and simplify cross-
platform availability procedures

Enable broader and more 
granular view of resource 
consumption

Hypervisor Management
▀ Integrated deployment and 

configuration of hypervisors.
▀ Management of ISO images.
▀ Creation of virtual netw orks.
▀ Manage and control communication 

betw een virtual server operating 
systems and the hypervisor.

Simplified installation 
of hypervisors

Gain significant time to 
market with improved 
speed of deployment

Simplified installation 
of hypervisors

Gain significant time to 
market with improved 
speed of deployment

HMCHMC

Hypervisors Energy

Networks

Energy Management
▀ Monitor ing and trend reporting of CPU 

energy eff iciency.
▀ Static pow er savings
▀ Ability to query maximum potential pow er.

Performance

Virtual
Servers

Operations

Network Management
▀ Management of virtual netw orks inc luding access control

▀ Single view  of virtualization across platforms.
▀ Ability to deploy mult iple, cross-platform virtual 

servers w ithin minutes
▀ Management of virtual netw orks inc luding 

access control

Virtual Server Lifecycle Management

▀ Wizard-driven management of 
resources in accordance w ith 
specif ied bus iness service level 
objectives

▀ HMC provides a s ingle 
consolidated and cons istent 
view  of resources

▀ Monitor resource use w ithin the 
context of a business w orkload

▀ Define w orkloads and 
associated performance 
policies

Workload Awareness and 
Platform Performance 
Management

zEnterprise hardware management and platform management …

Key
▀ Manage suite
▀ Automate suite

Factory installed and configured network

Improved network security with lower 
latency, less complexity, no 
encryption/decryption

Allow critical workloads to 
receive resources and 
priority based on goal-
oriented policies established 
by business requirements

Smart business adjustments 
based on workload insight

Provide deep insight into 
how IT resources are being 
used

Gain flexibility, consistency and 
uniformity of virtualization

Provide the business with faster time 
to market

Simplified network management for 
applications

… Value Made Possible By the Unified Resource Manager

Simplified energy management

Energy cost savings
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Built on this construct – zEnterprise – Innovation at every level

* All s tatements r egar ding IBM futur e direc tion and intent ar e subjec t to change or withdrawal without notice, and r epr esents goals  and obj ecti ves  onl y.

Platform 
Management

Service 
Management

Hardware 
Management

FIRMWARE

MULTIPLE OPER ATING SYSTEMS
e.g., z/OS, z/TPF, z/VSE, z/VM, 

Linux on z
AIX

MIDDLEWARE

APP APP APP APP APP APP

Linux on 
System x*

VIRTUALIZATION

System z Power ® System x* IBM Appliances

Focused, collaborative innovation

A “complete systems” approach

Unified 
Resource 
Manager
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Putting zEnterprise System to the task
Use the smarter solution to improve your application design
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Priv ate High Speed Data Network IEDN

Priv ate Management Network  INMNUnif ied Resource 
Manager

Private data network (IEDN)

1 All statements r egardi ng IBM futur e directi on and i ntent are subj ect to chang e or 
withdrawal without notice, and r epr esents goals  and obj ecti ves  onl y.
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zEnterprise HMC-Based z/VM Management
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Ensemble Management Users and Roles

� New task and resource roles enable isolation across management disciplines
� New predefined users EnsOperator and EnsAdmin

Role Description

Ensemble Administrator Responsible for creating and managing the zGryphon e nsemble
Create Ensemble, Add Member…

Virtual Network Administrator Responsible for Managing Virtual Networks, Hosts, a nd MAC Prefixes
Manage Virtual Networks, Add Hos ts to Virtual Netwo rks, Create VLAN IDs…

Virtual Server Administrator Responsible for managing v irtual servers
New /Modify Virtual Serv er,  Add Virtual Disk, Migr ate…

Virtual Server Operator Responsible for  performing and scheduling v irtual serv er activation/deactiv ation, 
mounting v irtual media

Activ ate, Deactiv ate, Mount Virtual Media, Console session…

Storage Resource 

Administrator 

Responsible for  managing  storage resources – Stora ge Access Lists,  WWPNs, z/VM 
Storage Groups

Export WWPN, Import SAL,  Add Storage Resources…

Workload Administrator Responsible for managing workloads
New /Modify workload,  Add / Remov e Virtual Servers ..

Performance Management 
Administrator 

Responsible for managing performance policies
New /Modify performance policy, Import policy

Performance Management 

Operator 

Responsible for performing and scheduling policy ac tiv ations and creating  threshold 
noti fications

Activ ate,  Export Policy, Monitor System Ev ents

Energy Management 

Administrator 

Responsible for managing power settings including p ower capping and power sav ings
Set Power Cap, Set Power Sav ings Mode, Set zBX Power  Policy 
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New z/VM Management Guest

� Linux based guest
� Loaded from SE (much 

like the virtual 
couplingfacility is loaded 
today)

� Communicates with 
Guest Performance 
Adapters (GPA)

� The Linux running in the 
guest and the HPM 
application do not ship 
with z/VM, rather with 
the firmware

� Virtual networking 
config created at IPL 
when image is managed 
by the Unified Resource 
Manager.
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z/VM Management Infrastructure

OSA-E

OSM

z/VM LPAR

zVM

Linux 
Guest 1

Agent

Manager

(MAP+HPM )

NIC 100
MAC 
02500000001

NIC 200
MAC 
02500000002

Virtual Switch SW2

Port 1 Port  2 Port  3

NIC 300
MAC 
02500000003

Linux 
Guest 2

Agent

NIC 400
MAC 
02500000004

Node Manager
SE

Port 0

Port 2

Port 65
Dev 500.P 00
OSM - INMN

Virtual Switch 
DTCINMN

Port 1

NIC 200
MAC 
02500000005

z/VM 
TCP/IP

PrimaryBackup

SMAPI

SOCKET

OSA-E

OSM Port 0

Directory 
Manager

HMC
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Use Cases

� New virtual server
� Virtual server details
� Create virtual network
� Associate virtual server with virtual network



19 © 2010 IBM Cor porati on

Smarter System s for a Smarter Planet

19 IBM Confidential

20 © 2010 IBM Cor porati on

Smarter System s for a Smarter Planet

20 IBM Confidential



21 © 2010 IBM Cor porati on

Smarter System s for a Smarter Planet

21 IBM Confidential

22 © 2010 IBM Cor porati on

Smarter System s for a Smarter Planet

22 IBM Confidential



23 © 2010 IBM Cor porati on

Smarter System s for a Smarter Planet

23 IBM Confidential

24 © 2010 IBM Cor porati on

Smarter System s for a Smarter Planet

24 IBM Confidential



25 © 2010 IBM Cor porati on

Smarter System s for a Smarter Planet

25 IBM Confidential

26 © 2010 IBM Cor porati on

Smarter System s for a Smarter Planet

26 IBM Confidential



27 © 2010 IBM Cor porati on

Smarter System s for a Smarter Planet

27 IBM Confidential

28 © 2010 IBM Cor porati on

Smarter System s for a Smarter Planet

28 IBM Confidential



29 © 2010 IBM Cor porati on

Smarter System s for a Smarter Planet

29 IBM Confidential

30 © 2010 IBM Cor porati on

Smarter System s for a Smarter Planet

30 IBM Confidential



31 © 2010 IBM Cor porati on

Smarter System s for a Smarter Planet

31 IBM Confidential

32 © 2010 IBM Cor porati on

Smarter System s for a Smarter Planet

32 IBM Confidential



33 © 2010 IBM Cor porati on

Smarter System s for a Smarter Planet

33 IBM Confidential

34 © 2010 IBM Cor porati on

Smarter System s for a Smarter Planet

34 IBM Confidential



35 © 2010 IBM Cor porati on

Smarter System s for a Smarter Planet

35 IBM Confidential

36 © 2010 IBM Cor porati on

Smarter System s for a Smarter Planet

36 IBM Confidential



37 © 2010 IBM Cor porati on

Smarter System s for a Smarter Planet

37 IBM Confidential

38 © 2010 IBM Cor porati on

Smarter System s for a Smarter Planet

38 IBM Confidential



39 © 2010 IBM Cor porati on

Smarter System s for a Smarter Planet

Create Virtual Network
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Associate Virtual Server With Virtual Network
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Workload

� A Workload is a grouping 
mechanism and “management 
view” of virtual servers 
supporting a business 
application

� Provides the context within 
which associated platform 
resources are presented, 
monitored, reported, and 
managed

� Performance policy is 
associated with Workload

Performance 
Policy

Performance 
Policy

Web 
Serv er for 

Payroll 
app

Web 
Serv er for 

HR app

Linux

Linux

WebSphere 
for Pa yroll 

app

Linux

WebSphere 
for HR a pp

Linux

z/OS

DB2

Workload = Pa yroll

Workload = HR

CEC 1 CEC 2
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Workload Performance Policy

� Defines performance goals for virtual servers in a workload
– Conceptually similar to simplified z/OS WLM Policy

� Provides basis for monitoring and management of platform resources used 
by virtual servers in a Workload

� Workload to performance policy relationship:
– Multiple performance policies associated with a workload
– A single policy is active at a given time
– Can dynamically change the policy that is active

Through the UI
Through a time-based schedule
Example: Day shift / night shift policy
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Managing Resources across z/VM Virtual Machines

� Manage CPU resources across z/VM virtual machines
– Detect that a virtual machine is part of a workload not achieving its goals
– Determine that virtual machine performance can be improved with additional resources
– Project effect on all relevant Workloads of moving resources to virtual machine
– If good trade-off based on policy, redistribute resources

Z CPU, Memory and IO
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� Redefining IT frameworks to bring change to operational silos and extend 
System z governance to z/VM virtual machines and zBX blades

� Driving business decisions based on insight rather than hindsight

� Improving agility to compete with 
consolidation and simplification

� Delivering consistent business 
controls across applications 
and platforms

� Focused on integration and 
collaboration to fuel business growth

IBM zEnterprise System:
A revolutionary change has come to IT bringing a new dimension 
in computing

1 All statements r egardi ng IBM futur e directi on and i ntent are subj ect to chang e or withdr awal wi thout notice, and represents  goals and objecti ves onl y.
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Questions? Good Bye


