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TTTTTThhhhhheeeeee      fofofofofofolllllllllllloooooowwwwwwiiiiiinnnnnngggggg      aaaaaarererererere      ttttttrarararararaddddddeeeeeemmmmmmaaaaaarkrkrkrkrkrkssssss      ooooooffffff      tttttthhhhhheeeeee      InInInInInIntttttteeeeeernrnrnrnrnrnaaaaaattttttiiiiiioooooonnnnnnaaaaaallllll      BBBBBBuuuuuussssssiiiiiinnnnnneeeeeessssssssssss      MMMMMMaaaaaacccccchhhhhhiiiiiinnnnnneeeeeessssss      CCCCCCoooooorrrrrrppppppoooooorarararararattttttiiiiiioooooonnnnnn      iiiiiinnnnnn      tttttthhhhhheeeeee      UUUUUUnnnnnniiiiiitttttteeeeeedddddd      SSSSSSttttttaaaaaatttttteeeeeessssss      aaaaaannnnnndddddd//////oooooor r r r r r ooooootttttthhhhhheeeeeer r r r r r ccccccoooooouuuuuunnnnnnttttttririririririeeeeeessssss......
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* Registered trademarks of IBM Corporation

* All other products may be trademarks or registered trademarks of their respective companies.

Java and all Java-related trademarks and logos are trademarks of Sun Microsystems, Inc., in the United States and other countries

Linux is a trademark of Linus Torvalds in the united States and other countries..

UNIX is a registered trademark of The Open Group in the United States and other countries.

Microsoft, Windows and Windows NT are registered trademarks of Microsoft Corporation in the United States and other countries.

NNNNNNooooootttttteeeeeessssss:  

Performance is in Internal Throughput Rate (ITR) ratio based on measurements and projections using standard IBM benchmarks in a controlled environment.  The actual throughput that any user will experience will 
vary depending upon considerations such as the amount of multiprogramming in the user's job stream, the I/O configuration, the storage configuration, and the workload processed.  Therefore, no assurance can 
be given that an individual user will achieve throughput improvements equivalent to the performance ratios stated here. 

IBM hardware products are manufactured from new parts, or new and serviceable used parts. Regardless, our warranty terms apply.

All customer examples cited or described in this presentation are presented as illustrations of the manner in which some customers have used IBM products and the results they may have achieved.  Actual 
environmental costs and performance characteristics will vary depending on individual customer configurations and conditions.

This publication was produced in the United States.  IBM may not offer the products, services or features discussed in this document in other countries, and the information may be subject to change without notice.  
Consult your local IBM business contact for information on the product or services available in your area.

All statements regarding IBM's future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only.

Information about non-IBM products is obtained from the manufacturers of those products or their published announcements.  IBM has not tested those products and cannot confirm the performance, compatibility, or 
any other claims related to non-IBM products.  Questions on the capabilities of non-IBM products should be addressed to the suppliers of those products.

Prices subject to change without notice.  Contact your IBM representative or Business Partner for the most current pricing in your geography.
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High Availability (HA)

Disaster Recovery (DR)
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Why Linux?
• LLLLLLiiiiiinnnnnnuuuuuuxxxxxx      ssssssuuuuuuppppppppppppoooooorrrrrrtstststststs      mmmmmmuuuuuulllllltitititititipppppplllllleeeeee      hhhhhhaaaaaarrrrrrddddddwwwwwwaaaaaarrrrrreeeeee      ppppppllllllaaaaaatftftftftftfoooooorrrrrrmmmmmmssssss

– Spanning from embedded devices to supercomputers
– Speed of support for new platforms
– Availability of skills, portability of applications
– Scaleout through clustering as well as scaleup through SMP

• LLLLLLiiiiiinnnnnnuuuuuuxxxxxx      hhhhhhaaaaaassssss      aaaaaannnnnn      aaaaaaffffffffffffiiiiiinnnnnniiiiiitytytytytyty      wwwwwwiiiiiithththththth      vvvvvviiiiiirrrrrrttttttuuuuuuaaaaaalllllliiiiiizazazazazazattttttiiiiiioooooonnnnnn
– Supported on all major hypervisors, from z/VM to VMware and 

HyperV
– Inclusion of KVM as part of Linux

• LLLLLLiiiiiinnnnnnuuuuuuxxxxxx      iiiiiissssss      flflflflflfleeeeeexxxxxxiiiiiibbbbbblllllleeeeee      
– Modular and customizable, with flexible usage licensing

• LLLLLLiiiiiinnnnnnuuuuuuxxxxxx      iiiiiissssss      ddddddeeeeeevvvvvveeeeeellllllooooooppppppeeeeeedddddd      bbbbbbyyyyyy      aaaaaannnnnn      ooooooppppppeeeeeennnnnn      ccccccoooooommmmmmmmmmmmuuuuuunnnnnniiiiiittttttyyyyyy
– Sharing skills and resources, leading to faster development

IBM and Open Software 5
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What Makes Linux Special ?

IBM and Open Software 6

Why Customers adopt Linux 
today

 Linux offers UNIX customers the flexibility to choose 
lower cost hardware

 Linux offers Windows customers increased flexibility 
and enhanced security / reliability

 Linux offers all customers choice for new workloads 
through open computing, avoiding lockin to 
proprietary hardware or software vendors or 
architectures

New reasons for adopting 
Linux 

 Linux is Modular
► Faster Development Cycle
► Customization (e.g. Linux Appliances)
► Specialization (e.g. Realtime, SELinux)

 Linux is Cross Platform
► Virtualization, Consolidation, and Cloud

 Linux is Community Developed
► Sharing resources for a common goal

New
Workloads

UNIX
migrations

Windows
migrations

Total Cost of 
Ownership

Flexibility and 
Choice

Reliability   

Security
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LLLLLLiiiiiinnnnnnuuuuuuxxxxxx      oooooonnnnnn      SSSSSSyyyyyyststststststeeeeeemmmmmm      zzzzzz      SSSSSSWWWWWWGGGGGG      SSSSSSttttttrrrrrraaaaaatttttteeeeeeggggggyyyyyy

� The Cross Brand strategy organization works with the SW brand teams to focus on 
the following

� Support of core products and solutions  (server and client)
� Currency (current distributions, both distributions)
� Functional Parity – equivalent function on System z compared to other platforms
� Virtualization 

� Allow z/VM to “swap out” product when product is idle (e.g. WAS, WAS CE, Domino)
� Allow sharing of product binaries across Linux images (e.g. MQ, WAS)
� Run product benchmarks with Linux running on z/VM

� Feature Linux on System z in key initiatives
� Industry Solution focus 
� Cloud
� Green
� Smarter Planet
� Consolidation/Virtualization (STG)
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SSSSSSWWWWWWGGGGGG P P P P P Pllllllaaaaaattttttffffffoooooorrrrrrmmmmmm      SSSSSSttttttrrrrrraaaaaatttttteeeeeeggggggyyyyyy

 Platform Support Policy: (18 platforms currently tracked)
– The current release of a product that is being marketed should support the previous (N-1) and current (N) 

versions of its priority platforms starting within 90 days of the initial product GA or the platform GA, whichever is 
later.

 Product types: (approx 65 “core” products)
– Every product should be classified into the following product types:

– Standard-platform Product. 
– Nonstandard-platform Product. Products that run only on specific platforms. This may include:

– Mainframe products
– Products in maintenance mode
– Development tools
– Newly acquired products

 Strategy:
– Every standard-platform product will support the priority platforms. It may also support any additional platforms 

selected by the brand.

– Products or components on which other products or components are dependent will support the priority 
platforms of the dependent products.

– Nonstandard-platform products may support any platforms selected by the brand.
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 IBM Linux Home Page (external)
http://www.ibm.com/linux/

 IBM Software for Linux Home page (external)
http://www.ibm.com/software/os/linux/software/

 IBM Software Matrix
http://www.ibm.com/linux/matrix

 Additional Linux Links
http://www-1.ibm.com/linux/links/index.shtml

General Linux
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NNNNNNeeeeeew w w w w w EEEEEEnnnnnntttttteeeeeerrrrrrpppppprrrrrrisisisisisiseeeeee      DDDDDDaaaaaattttttaaaaaa      CCCCCCeeeeeennnnnntttttteeeeeerrrrrr
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Multiple forces are driving 
a transformation of the data center

AAAAAAcccccccccccceeeeeelllllleeeeeerrrrrraaaaaatttttteeeeeedddddd      ppppppaaaaaacccccceeeeee      ooooooffffff      
bbbbbbuuuuuussssssiiiiiinnnnnneeeeeessssssssssss      aaaaaannnnnndddddd      tttttteeeeeecccccchhhhhhnnnnnnoooooollllllooooooggggggyyyyyy      
iiiiiinnnnnnnnnnnnoooooovvvvvvaaaaaattttttiiiiiioooooonnnnnnssssss

OOOOOOppppppeeeeeerrrrrraaaaaattttttiiiiiioooooonnnnnnaaaaaallllll      iiiiiissssssssssssuuuuuueeeeeessssss      
hhhhhhaaaaaavvvvvveeeeee      IIIIIITTTTTT      aaaaaatttttt      aaaaaa      bbbbbbrererererereaaaaaakkkkkk      ppppppooooooiiiiiinnnnnntttttt      

                  

EEEEEEnnnnnneeeeeerrrrrrggggggyyyyyy      ccccccoooooossssssttttttssssss      888888xxxxxx

MMMMMMaaaaaannnnnnaaaaaaggggggeeeeeemmmmmmeeeeeennnnnntttttt      ccccccoooooossssssttttttssssss      444444xxxxxx

777777000000% % % % % % ooooooffffff      IIIIIITTTTTT      bbbbbbuuuuuuddddddggggggeeeeeetttttt      iiiiiissssss      ooooooppppppeeeeeerrrrrraaaaaattttttiiiiiioooooonnnnnnaaaaaallllll      oooooovvvvvveeeeeerhrhrhrhrhrheeeeeeaaaaaadddddd

GGGGGGlllllloooooobbbbbbaaaaaalllllliiiiiizzzzzzaaaaaattttttiiiiiioooooonnnnnn

AAAAAAccccccqqqqqquuuuuuiiiiiissssssiiiiiittttttiiiiiioooooonnnnnnssssss

GGGGGGrrrrrreeeeeeeeeeeennnnnn
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WWWWWWeeeeee      rrrrrreeeeeealalalalalalllllllyyyyyy      eeeeeexxxxxxaaaaaammmmmmiiiiiinnnnnneeeeeedddddd      tttttthhhhhheeeeee      ggggggrrrrrroooooowwwwwwtttttthhhhhh      ooooooffffff      ddddddiiiiiissssssttttttrrrrrriiiiiibbbbbbuuuuuuttttttedededededed      
sssssseeeeeerrrrrrvvvvvverererererers s s s s s iiiiiinnnnnn      DDDDDDaaaaaatttttta a a a a a CCCCCCeeeeeennnnnntttttteeeeeerrrrrrssssss
A source of complexity and cost, and a Savings Opportunity

LLLLLLEEEEEESSSSSSSSSSSS      IIIIIISSSSSS      MMMMMMOOOOOORRRRRREEEEEE      ––––––      FFFFFFooooooccccccuuuuuussssss      oooooonnnnnn      hhhhhhiiiiiigggggghhhhhhllllllyyyyyy      eeeeeeffffffffffffiiiiiicccccciiiiiieeeeeennnnnntttttt      uuuuuusssssseeeeee      ooooooffffff      FFFFFFEEEEEEWWWWWWEEEEEERRRRRR      sssssseeeeeerrrrrrvvvvvveeeeeerrrrrrssssss

Distributed-systems can proliferate IT costs: 
 Cost and complexity (e.g., more physical servers, real network gear)
 Excessive energy usage and heating problems
 Inadequate power and cooling infrastructure
 Data silos and data synchronization
 Linear staffing costs
 Linear per processor software costs
 Frequent outages

IBM System z10 EC suggests an alternate approach
 Use fewer, more powerful z10 EC servers to 

unlock the savings in your Data Centers
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CCCCCCoooooosssssstttttt      ooooooffffff      OOOOOOwwwwwwnnnnnneeeeeerrrrrrsssssshhhhhhiiiiiipppppp

 TTTTTTCCCCCCOOOOOO      mmmmmmooooooddddddeeeeeellllll      sssssshhhhhhoooooouuuuuulllllldddddd      iiiiiinnnnnncccccclllllluuuuuuddddddeeeeee      aaaaaallllllllllll      
rrrrrreeeeeelllllleeeeeevvvvvvaaaaaannnnnntttttt      ccccccoooooossssssttttttssssss
 People costs have doubled as a % 

of total IT cost since 1996

 Software costs have grown linearly. 
Much of it is CPU based.

 Energy costs could approach total 
hardware spend in the next several 
years

 Hardware spend has been flat

Source: IDC, Virtualization 2.0: The Next Phase in Customer Adoption,  
              Doc #204904, Dec 2006
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AAAAAA      TTTTTTCCCCCCOOOOOO      momomomomomoddddddeeeeeellllll      tttttthhhhhhaaaaaat t t t t t ffffffooooooccccccuuuuuusssssseseseseseses      pppppprrrrrriiiiiimamamamamamarrrrrriiiiiillllllyyyyyy      oooooonnnnnn      hhhhhhaaaaaarrrrrrddddddwwwwwwaaaaaarrrrrre e e e e e ssssssppppppenenenenenendddddd      wwwwwwiiiiiillllllllllll      iiiiiiggggggnnnnnnoooooorrrrrre e e e e e mamamamamamannnnnnyyyyyy      ooooooffffff      tttttthhhhhhe e e e e e 
momomomomomosssssst t t t t t ssssssiiiiiiggggggnnnnnniiiiiiffffffiiiiiiccccccaaaaaannnnnnt t t t t t ccccccoooooosssssststststststs      iiiiiinnnnnn      ththththththeeeeee      ddddddaaaaaattttttaaaaaaccccccenenenenenentttttteeeeeerrrrrr......
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 Integration
– Integrated Functionality vs. Functionality to be 

implemented (possibly with 3rd party tools)

– Balanced System

– Integration of / into Standards

 Further Availability Aspects
– Planned outages

– Unplanned outages

– Automated Take Over

– Uninterrupted Take Over (especially for DB) 

– Workload Management across physical borders

– Business continuity

– Availability effects for other applications / 
projects

– End User Service

– End User Productivity

– Virtualization

 Skills and Resources
– Personnel Education

– Availability of Resources

TCTCTCTCTCTCOOOOOO::::::      AAAAAA      RRRRRRaaaaaannnnnnggggggeeeeee      ofofofofofof      IIIIIIT T T T T T CCCCCCostostostostostost      FaFaFaFaFaFaccccccttttttorororororors s s s s s ––––––      OOOOOOfffffftttttteeeeeennnnnn      NNNNNNotototototot      CCCCCCononononononsisisisisisiddddddeeeeeerrrrrreeeeeedddddd
 Availability

– High availability
– Hours of operation 

 Backup / Restore / Site Recovery
– Backup
– Disaster Scenario
– Restore
– Effort for Complete Site Recovery
– SAN effort

 Infrastructure Cost
– Space
– Power
– Network Infrastructure
– Storage Infrastructure
– Initial Hardware Costs
– Software Costs
– Maintenance Costs 

 Additional development/implementation
– Investment for one platform – reproduction for 

others

 Controlling and Accounting
– Analyzing the systems
– Cost

 Operations Effort
– Monitoring, Operating
– Problem Determination
– Server Management Tools
– Integrated Server Management – Enterprise 

Wide

 Security
– Authentication / Authorization
– User Administration
– Data Security
– Server and OS Security
– RACF vs. other solutions

 Deployment and Support 
– System Programming

• Keeping consistent OS and SW Level

• Database Effort 

– Middleware

• SW Maintenance

• SW Distribution (across firewall)

– Application

• Technology Upgrade

• System Release change without interrupts

 Operating Concept
– Development of an operating procedure

– Feasibility of the developed procedure

– Automation

 Resource Utilization and Performance
– Mixed Workload / Batch

– Resource Sharing
• shared nothing vs. shared everything

– Parallel Sysplex vs. Other Concepts

– Response Time

– Performance Management

– Peak handling / scalability

Routinely Assessed Cost 
Factors
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WWWWWWhhhhhheeeeeennnnnn      ccccccoooooonnnnnnssssssololololololiiiiiiddddddaaaaaattttttiiiiiinnnnnngggggg L L L L L Liiiiiinnnnnnuuuuuuxxxxxx      onononononon l l l l l loooooowwwwww u u u u u uttttttiiiiiilllllliiiiiizzzzzzaaaaaattttttiiiiiioooooonnnnnn      IIIIIInnnnnntttttteeeeeellllll s s s s s seeeeeerrrrrrvvvvvvererererererssssss,,,,,,      tttttthhhhhheeeeee      
SSSSSSyyyyyysssssstttttteeeeeemmmmmm      zzzzzz101010101010      MMMMMMaaaaaaiiiiiinnnnnnffffffrarararararammmmmme’e’e’e’e’e’ssssss a a a a a abbbbbbiiiiiilllllliiiiiittttttyyyyyy t t t t t toooooo      pppppprovrovrovrovrovroviiiiiidddddde e e e e e hhhhhhiiiiiigggggghhhhhh      uuuuuuttttttiiiiiilllllliiiiiizzzzzzaaaaaattttttiiiiiionononononon m m m m m mayayayayayay      

hhhhhhelelelelelelpppppp t t t t t to ro ro ro ro ro reeeeeedddddduuuuuucccccceeeeee      bbbbbbotototototothhhhhh p p p p p powowowowowowerererererer a a a a a annnnnndddddd      fafafafafafacccccciiiiiilllllliiiiiittttttyyyyyy      ccccccososososososttttttssssss      

SySySySySySysssssstttttteeeeeem m m m m m zzzzzz111111000000      EEEEEECCCCCC LLLLLLiiiiiinnnnnnuuuuuuxxxxxx      oooooonnnnnn      IIIIIInnnnnnteltelteltelteltel

The Linux on Intel servers selected in this example are functionally eligible servers considered for consolidation to a System z running at low utilization 
such that the composite utilization is approximately 5%. The utilization rate assumed for System z10 EC is 90%. This is for illustration only, actual power 
and space reductions, if any, will vary according to the actual servers selected for consolidation.
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PPPPPPoooooowwwwwweeeeeer r r r r r aaaaaannnnnndddddd      SSSSSSppppppaaaaaacccccceeeeee      CCCCCCoooooonnnnnnssssssuuuuuummmmmmppppppttttttiiiiiioooooonnnnnn
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LLLLLLiiiiiinnnnnnuuuuuuxxxxxx      oooooonnnnnn      SSSSSSyyyyyyststststststeeeeeemmmmmm      zzzzzz      ------      PPPPPPooooootttttteeeeeennnnnnttttttiiiiiialalalalalal      CCCCCCananananananddddddiiiiiiddddddatatatatatateeeeeessssss

      MMMMMMedededededediiiiiiuuuuuummmmmm      PPPPPPeaeaeaeaeaeakkkkkk      ttttttoooooo      AAAAAAvvvvvveraeraeraeraeraeragegegegegege
oooooor r r r r r SSSSSSmmmmmmaaaaaallllllllllll      WWWWWWoooooorkrkrkrkrkrklllllloaoaoaoaoaoaddddddssssss
((((((HHHHHHWWWWWW      //////      SSSSSSWWWWWW      SSSSSSaaaaaavivivivivivinnnnnngsgsgsgsgsgs))))))

• Development and test

• Apps with multiple environments 
that cumulatively have medium 
peak to average ratios

• Oracle/DB2 databases

• WebSphere

• Tivoli Monitoring

• Sandbox / Training servers

RRRRRReeeeeedddddduuuuuucccccce e e e e e ooooootttttthhhhhher er er er er er TTTTTTCCCCCCOOOOOO      FFFFFFaaaaaacccccctortortortortortorssssss
((((((PPPPPPeopeopeopeopeopeoplllllle/e/e/e/e/e/OOOOOOtttttthhhhhheeeeeerrrrrr      SSSSSSaaaaaavivivivivivinnnnnnggggggssssss))))))

• Application environments that can 
be cloned or replicated (e.g. 
WebSphere)

• Applications/middleware that can 
take advantage of shared OS or 
application binaries 

• Speed to market

                                                                        QQQQQQuuuuuuaaaaaalllllliiiiiitytytytytyty      ofofofofofof      SSSSSServiervierviervierviervicececececece
                        ((((((PPPPPPeeeeeeoooooopppppplllllleeeeee      //////      BBBBBBuuuuuussssssiiiiiinnnnnneeeeeessssssssssss      IIIIIImmmmmmpapapapapapacccccct)t)t)t)t)t)

• System z Hardware RAS

• z/VM - very mature Hypervisor

• Fewer critical Linux patches

• Service bureau virtual hosting

• Lotus Domino

• Infrastructure – LDAP, DNS, TSM, 
TIM/TAM, FTP

• Critical DR applications

                                                                                          LiLiLiLiLiLinnnnnnuuuuuux x x x x x SSSSSStratratratratratratttttteeeeeeggggggyyyyyy
                                                            ((((((PPPPPPeopeopeopeopeopeoplllllle e e e e e //////      FFFFFFllllllexexexexexexiiiiiibbbbbbiiiiiilllllliiiiiitytytytytyty))))))

• Significant industry growth in the 
Linux applications

• IFLs have strong IT industry 
adoption

• Common OS across platforms 
reduces administrative costs

CCCCCCoooooo------llllllocaocaocaocaocaocatetetetetetedddddd      AAAAAApppppppppppplllllliiiiiicacacacacacatitititititioooooonnnnnnssssss
((((((wwwwwwiiiiiitttttthhhhhh      zzzzzz//////OOOOOOSSSSSS      oooooor r r r r r ooooootttttthhhhhher er er er er er LLLLLLiiiiiinnnnnnuuuuuux)x)x)x)x)x)

      ((((((PPPPPPerferferferferferfoooooormrmrmrmrmrmaaaaaannnnnncececececece      //////      SSSSSSeeeeeecucucucucucurrrrrriiiiiitttttty y y y y y //////      HHHHHHWWWWWW))))))

• CICS / IMS Gateways

• DB2 connect

• Applications with significant z/OS 
data affinity such as WAS

• SAP Application Servers with z/OS 
database

• Communication Controller

• MQSeries Queue Manager

• IBI WebFOCUS

• Chatty Linux applications

• Applications that could eliminate  
security layers between 
components
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IFL1 IFL2 IFL3CP1 CP2 CP3 CP4

IBM System z 

Physical
CPUs

Physical
CPUs

IIIIIIBBBBBBMMMMMM      SSSSSSyyyyyysssssstttttteeeeeemmmmmm      zzzzzz      VVVVVViiiiiirrrrrrttttttuuuuuuaaaaaalllllliiiiiizzzzzzaaaaaattttttiiiiiioooooonnnnnn      LLLLLLeeeeeeaaaaaaddddddeeeeeerrrrrrsssssshhhhhhiiiiiipppppp
EEEEEExxxxxxtrtrtrtrtrtreeeeeemmmmmmeeeeee L L L L L Leeeeeevvvvvveeeeeelslslslslsls      oooooof f f f f f CCCCCCPPPPPPUUUUUU S S S S S Shhhhhhaaaaaarrrrrrinininininingggggg

z/VM

Linux

Virtual2

CPUs

Linux

LPAR1

z/OS

LPAR2

z/OS

LPAR3

z/VM

LPAR4

z/VM

Logical
CPUs

Logical
CPUs

IFL4

Linux Linux

Virtual
CPUs

LinuxLinux Linux
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IFL1 IFL2 IFL3CP1 CP2 CP3 CP4 CP5 CP6

LPAR1

z/OS

LPAR2

z/OS

LPAR3

z/OS

LPAR4

Linux

z/VM

Linux

Production
Systems

Dev / Test
Systems

IBM System z Server 

IFL engines have no impact
on z/OS license fees

“Inside the box”
virtual networking

z/VM and most
Linux software
fees are priced
on real engine
capacity...

...a potential source of cost
savings given z/VM’s ability
to overcommit CPU capacity
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Parallel Access
Volume (PAV)

LinuxLinuxLinux

z/VM Virtual 
Disk in Storage 

(memory)

Excellent Swap
Device

Shared
Data

R/W

z/VM Virtual 
Disk in Storage 

(memory)

R/W

R/W R/W

R/O R/O

z/VM Minidisk 
Cache 

(memory)

Minidisk: z/VM disk 
partitioning 
technology is great 
for staging 

Notes:
R/W =  Read/Write access
R/O =  Read only access

Temp Disk: “on-the-fly” 
disk allocation pool

R/W

R/W

zzzzzz//////VMVMVMVMVMVM      CCCCCCoooooonnnnnntrtrtrtrtrtroooooollllll      PrPrPrPrPrProoooooggggggrrrrrraaaaaammmmmm
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EEEEEExxxxxxttttttrrrrrreeeeeemmmmmmeeeeee      LLLLLLiiiiiinnnnnnuuuuuuxxxxxx------oooooonnnnnn------zzzzzz//////VVVVVVMMMMMM      VVVVVViiiiiirrrrrrttttttuuuuuuaaaaaalllllliiiiiizzzzzzaaaaaattttttiiiiiioooooonnnnnn
LLLLLLininininininuuuuuuxxxxxx      EEEEEExxxxxxppppppllllllooooooititititititaaaaaatiotiotiotiotiotionnnnnn      oooooof f f f f f zzzzzz//////VVVVVVMMMMMM      DDDDDDCCCCCCSSSSSSSSSSSS S S S S S Suuuuuuppppppppppppoooooorrrrrrtttttt

Linux Linux Linux Linux Linux

Virtual
Memory

Real
Memory

 Discontinguous Saved Segments (DCSS)
 Share a single, real memory location among multiple 

virtual machines
 Can reduce real memory utilization

 Linux exploitation: shared program executables
 Program executables are stored in an execute-in-

place file system, then loaded into a DCSS
 DCSS memory locations can reside outside the

defined virtual machine configuration
 Access to file system is at memory speeds;

executables are invoked directly out of the file
system (no data movement required)

 Avoids duplication of virtual memory
 Helps enhance overall system performance

and scalability

 zzzzzz//////VMVMVMVMVMVM      V5V5V5V5V5V5......444444      ssssssuuuuuuppppppppppppoooooorrrrrrt t t t t t enenenenenenhhhhhhaaaaaannnnnncemcemcemcemcemcemenenenenenenttttttssssss::::::
 Segments can reside above 2 GB address line
 Enables even greater system scalability
 New addressing limit is 512 GB

DCSS
“A”

DCSS
“B”

DCSS
“C”

DCSS
“A”

DCSS
“A”

DCSS
“A”

DCSS
“C”

DCSS
“B”

DCSS
“B”

DCSS
“B”

PGM
“A”

PGM
“B”

PGM
“C”

2 GB 

AAAAAAddddddddddddititititititioioioioioionnnnnnaaaaaallllll D D D D D DCCCCCCSSSSSSSSSSSS
AAAAAAddddddddddddrrrrrreeeeeessssssssssssaaaaaabbbbbbiiiiiilitlitlitlitlitlityyyyyy

Note: Maximum size of a single DCSS is 2047 MB
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EEEEEExxxxxxttttttrrrrrreeeeeemmmmmmeeeeee      VVVVVViiiiiirrrrrrttttttuuuuuuaaaaaalllllliiiiiizzzzzzaaaaaattttttiiiiiioooooonnnnnn      wwwwwwiiiiiitttttthhhhhh      LLLLLLiiiiiinnnnnnuuuuuuxxxxxx      oooooonnnnnn      zzzzzz//////VVVVVVMMMMMM
VVVVVVMMMMMMRRRRRRMMMMMM C C C C C Cooooooooooooppppppeeeeeerarararararattttttiviviviviviveeeeee M M M M M Meeeeeemmmmmmooooooryryryryryry      MMMMMMaaaaaannnnnnaaaaaaggggggeeeeeemmmmmmeeeeeennnnnnt t t t t t (V(V(V(V(V(VMMMMMMRRRRRRMMMMMM-C-C-C-C-C-CMMMMMMMMMMMM))))))

Linux Linux Linux Linux Linux

= Active virtual memory

= Inactive virtual memory

Virtual
Memory

Real
Memory

Expanded
Storage

Disk Space

z/VM Paging
Subsystem

 Problem scenario: virtual memory utilization far 
exceeds real memory availability

 Solution: real memory constraint corrected by z/
VM Virtual Machine Resource Manager

 Linux images signaled to reduce
virtual memory consumption

 Demand on real memory and
z/VM paging subsystem
is reduced

 Helps improve overall system
performance and guest image
throughput

V
irt

ua
l M

a
ch

in
e

R
es

o
ur

ce
 M

a
na

ge
r

Learn more at:
iiiiiibbbbbbm.m.m.m.m.m.ccccccoooooommmmmm/servers/eserver/zseries/zvm/sysman/vmrm/vmrmcmm.html



© 2008 IBM Corporation222222555555 System z Software & Solutions Continuum

LLLLLLiiiiiinnnnnnuuuuuuxxxxxx      aaaaaannnnnndddddd      zzzzzz//////VVVVVVMMMMMM      TTTTTTeeeeeecccccchhhhhhnnnnnnoooooollllllooooooggggggyyyyyy      EEEEEExxxxxxppppppllllllooooooiiiiiittttttaaaaaattttttiiiiiioooooonnnnnn
CCCCCCoooooollllllllllllaaaaaabbbbbboooooorarararararattttttiviviviviviveeeeee M M M M M Meeeeeemmmmmmooooooryryryryryry M M M M M Maaaaaannnnnnaaaaaaggggggeeeeeemmmmmmeeeeeennnnnntttttt A A A A A Assssssssssssiiiiiisssssstttttt ( ( ( ( ( (CCCCCCMMMMMMMMMMMMAAAAAA))))))

Linux Linux Linux Linux Linux

= Stable

= Unused

Virtual
Memory

Real
Memory

Expanded
Storage

Disk Space

z/VM Paging
Subsystem

= Volatile discarded

= Volatile

 Extends coordination of memory and paging between 
Linux and z/VM to the level of individual pages using
a new hardware assist (CMMA) 

 z/VM knows when a Linux application has
released a page of memory

 Host Page-Management 
Assist (HPMA), in conjunction
with CMMA, further reduces
z/VM processing needed to
resolve page faults

 Can help z/VM host more
virtual servers in the same
amount of memory

 Supported by System z9
and z/VM V5.3

 Linux support available
with Novell SLES 10 SP1
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zzzzzz//////VVVVVVMMMMMM      VVVVVViiiiiirrrrrrttttttuuuuuuaaaaaallllll      SSSSSSwwwwwwiiiiiittttttchchchchchch      SSSSSSuuuuuupppppppopopopopoporrrrrrtttttt
LLLLLLaaaaaayyyyyyerererererer 3 3 3 3 3 3      CCCCCComomomomomomppppppaaaaaarerererereredddddd      tttttto Lo Lo Lo Lo Lo Laaaaaayyyyyyeeeeeerrrrrr 2 2 2 2 2 2 S S S S S Swwwwwwiiiiiittttttcccccchhhhhhiiiiiinnnnnngggggg

Linux
Guest

Data (QDIO)

Control (R/W)

MAC Addresses

IP Addresses

LEGEND

OOOOOOuuuuuuttttttboboboboboboaaaaaarrrrrrdddddd
SSSSSSwwwwwwititititititcccccchhhhhh

OOOOOOSSSSSSAAAAAA------EEEEEExxxxxxppppppresresresresresresssssss      orororororor
OOOOOOSSSSSSAAAAAA------EEEEEExprxprxprxprxprxpreeeeeessssssssssss222222

00-09-6B-1A-2A-F4

zzzzzz//////VMVMVMVMVMVM      ViViViViViVirrrrrrttttttuuuuuualalalalalal      SSSSSSwiwiwiwiwiwittttttchchchchchch      ((((((LLLLLL333333))))))

LLLLLLiiiiiinnnnnnuuuuuuxxxxxx
GGGGGGuuuuuueeeeeesssssstttttt

9.47.255.45 9.47.255.46 9.47.255.47

LLLLLLaaaaaayyyyyyerererererer      333333      SwSwSwSwSwSwiiiiiitctctctctctchhhhhhiiiiiinnnnnngggggg

LLLLLLiiiiiinnnnnnuuuuuuxxxxxx
GGGGGGuuuuuueeeeeesssssstttttt

LLLLLLiiiiiinnnnnnuuuuuuxxxxxx
GGGGGGuuuuuuesesesesesestttttt

* IPv4 environment only
* One MAC address shared by all guests 

using Virtual Switch
* IP address used for packet forwarding

02-00-00-00-00-01 02-00-00-00-00-02 02-00-00-00-00-03

LLLLLLaaaaaayyyyyyerererererer      222222      SSSSSSwwwwwwiiiiiitctctctctctchhhhhhiiiiiinnnnnngggggg

LLLLLLiiiiiinnnnnnuuuuuuxxxxxx
GGGGGGuuuuuuesesesesesestttttt

LLLLLLiiiiiinnnnnnuuuuuuxxxxxx
GGGGGGuuuuuueeeeeesssssstttttt

LLLLLLiiiiiinnnnnnuuuuuuxxxxxx
GGGGGGuuuuuueeeeeesssssstttttt

zzzzzz//////VMVMVMVMVMVM      ViViViViViVirrrrrrttttttuuuuuualalalalalal      SSSSSSwwwwwwiiiiiittttttchchchchchch      ((((((LLLLLL222222))))))

* IP or non-IP environments
* IPv4 and IPv6
* All guests have their own MAC address

* Automatically assigned by z/VM
* Or locally administered

OOOOOOSSSSSSAAAAAA------EEEEEExxxxxxppppppresresresresresresssssss      orororororor
OOOOOOSSSSSSAAAAAA------EEEEEExprxprxprxprxprxpreeeeeessssssssssss222222

00-09-6B-1A-2B-71
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System z LPAR

z/VM VSWITCH
LACP

Port 1 Port 4Port 2 Port 3

Port 65

z/VM

Port 66 Port 67 Port 68 Port 69 Port 70

Load Balancer Aggregator / Multiplexer

Linux

NIC

Linux

NIC

Linux

NIC

Linux

NIC

Linux

NIC

VM
Controller

OSA OSA OSA OSA

Port 1 Port 4Port 2 Port 3
LACP

(Link Aggregation Control Protocol)

Switch

zzzzzz//////VVVVVVMMMMMM      
TTTTTTCCCCCCP/P/P/P/P/P/IIIIIIPPPPPP
SSSSSSttttttaaaaaacccccckkkkkk

NIC
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Non-disruptive networking
scalability and failover for
Guests and z/VM TCP/IP.
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VSVSVSVSVSVSWWWWWWIIIIIITTTTTTCCCCCCHHHHHH
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IIIIIInnnnnnttttttegegegegegegrrrrrraaaaaatttttted ed ed ed ed ed 
FFFFFFaciaciaciaciaciacilllllliiiiiitttttty y y y y y ffffffoooooorrrrrr      LLLLLLiiiiiinnnnnnuuuuuux x x x x x 

((((((IIIIIIFFFFFFLLLLLL))))))      202020202020000000000000

IIIIIIBBBBBBMMMMMM      SSSSSSyyyyyyssssssttttttemememememem      zzzzzz999999      
IIIIIInnnnnnttttttegegegegegegrrrrrrateateateateateatedddddd      

IIIIIInnnnnnffffffoooooorrrrrrmmmmmmatiatiatiatiatiatioooooonnnnnn      
PrPrPrPrPrProoooooccccccesesesesesesssssssoooooorrrrrr      (I(I(I(I(I(IBBBBBBMMMMMM      

zzzzzzIIIIIIIIIIIIPPPPPP))))))      202020202020000000666666

SSSSSSysysysysysystemtemtemtemtemtem      zzzzzz      AAAAAApppppppppppplllllliiiiiiccccccaaaaaattttttiiiiiioooooonnnnnn      
AAAAAAssssssssssssiiiiiisssssstttttt      PrPrPrPrPrProooooocecececececessssssssssssoooooorrrrrr      

((((((zzzzzzAAAAAAAAAAAAP) P) P) P) P) P) 202020202020000000444444

ElElElElElEliiiiiiggggggiiiiiibbbbbblllllleeeeee      ffffffoooooorrrrrr      zzzzzzIIIIIIIIIIIIP:P:P:P:P:P:
DDDDDDBBBBBB222222      rrrrrrememememememooooootetetetetete      
aaaaaaccccccccccccesesesesesesssssss      aaaaaannnnnnd d d d d d BBBBBBIIIIII//////
DDDDDDWWWWWW
 IIIIIISSSSSSVsVsVsVsVsVs
NNNNNNeeeeeewwwwww!!!!!!      IIIIIIPSPSPSPSPSPSeeeeeec c c c c c 
enenenenenenccccccrrrrrryyyyyyppppppttttttiiiiiioooooonnnnnn
zzzzzz//////OOOOOOSSSSSS      XMXMXMXMXMXMLLLLLL      
zzzzzz//////OOOOOOSSSSSS      GGGGGGlllllloooooobbbbbbaaaaaallllll      
MMMMMMiiiiiirrrrrrrrrrrroooooorrrrrr******

ElElElElElEliiiiiiggggggiiiiiibbbbbblllllle e e e e e ffffffoooooorrrrrr      zzzzzzAAAAAAAAAAAAP:P:P:P:P:P:

 JJJJJJavaavaavaavaavaava™™™™™™      exeexeexeexeexeexecucucucucucuttttttiiiiiioooooonnnnnn      
enenenenenenvivivivivivirrrrrroooooonnnnnnmmmmmmenenenenenentttttt

 zzzzzz//////OOOOOOSSSSSS      XMXMXMXMXMXMLLLLLL

CCCCCCeeeeeellllllllllll      BBBBBBrrrrrrooooooaaaaaadbdbdbdbdbdbaaaaaannnnnnd d d d d d EnEnEnEnEnEnggggggiiiiiinnnnnne™e™e™e™e™e™

Building on a strong track record of 
technology innovation with specialty 
engines – DB Compression, SORT, 

Encryption, Vector Facility

EEEEEEvovovovovovolllllluuuuuuttttttiiiiiioooooonnnnnn      ooooooffffff      SSSSSSyyyyyysssssstttttteeeeeemmmmmm      zzzzzz      SSSSSSpepepepepepecicicicicicialalalalalaltttttty y y y y y EEEEEEnnnnnnggggggiiiiiinnnnnneeeeeessssss

zzzzzz//////VVVVVVMMMMMM      555555......444444      wwwwwwiiiiiitttttthhhhhh      tttttthhhhhheeeeee      nnnnnneeeeeewwwwww      SSSSSSyyyyyysssssstttttteeeeeemmmmmm      zzzzzz111111000000      EEEEEECCCCCC      nnnnnnoooooowwwwww      aaaaaalllllllllllloooooowwwwwwssssss      ffffffoooooorrrrrr      aaaaaannnnnnyyyyyy      ccccccoooooommmmmmbbbbbbiiiiiinnnnnnaaaaaattttttiiiiiioooooonnnnnn      ooooooffffff      CCCCCCPPPPPP,,,,,,      
zzzzzzIIIIIIIIIIIIPPPPPP,,,,,,      zzzzzzAAAAAAAAAAAAPPPPPP,,,,,,      IFIFIFIFIFIFLLLLLL,,,,,,      aaaaaannnnnndddddd      ICICICICICICFFFFFF      pppppprrrrrroooooocccccceeeeeessssssssssssoooooorrrrrr------ttttttyyyyyyppppppeeeeeessssss      ttttttoooooo      rrrrrreeeeeessssssiiiiiiddddddeeeeee      iiiiiinnnnnn      tttttthhhhhheeeeee      ssssssaaaaaammmmmmeeeeee      zzzzzz//////VVVVVVMMMMMM      LLLLLLPPPPPPAAAAAARRRRRR
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NNNNNNatatatatatatiiiiiioooooonnnnnnwwwwwwide ide ide ide ide ide parparparparparparttttttnnnnnnerererererers s s s s s wwwwwwitititititith Ih Ih Ih Ih Ih IBBBBBBM M M M M M ttttttoooooo      imimimimimimprprprprprproooooove ve ve ve ve ve ffffffiiiiiinnnnnnanananananancicicicicicial al al al al al sqsqsqsqsqsqueezueezueezueezueezueezeeeeee

 BBBBBBuuuuuussssssiiiiiinnnnnneeeeeessssssssssss      CCCCCChhhhhhaaaaaallllllllllllenenenenenenggggggeeeeee
 Pressure on IT growth was forcing them to prioritize IT 

investments. What started as consolidation project, 
created unexpected energy savings bonus

 SoSoSoSoSoSolllllluuuuuutitititititioooooonnnnnn
 Use z/VM virtualization to significantly consolidate 

servers

 BBBBBBenenenenenenefefefefefefiiiiiitstststststs
 Expect to save $16M over the next 3 years

 Initial phase:   250 Prod / Test / Dev  6 IFLs

 Lower power and floor space by 80% over alternatives

 Lower middleware costs (DB2, WebSphere, Oracle)

 50% reduction in monthly charges for Web 
infrastructure

 Dramatically improved server provisioning speed

 Able to add workloads with out additional FTEs
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IIIIIIBBBBBBMMMMMM      CCCCCCoooooonnnnnnssssssoooooolllllliiiiiiddddddatatatatatatiiiiiioooooonnnnnn      AAAAAAnnnnnnnnnnnnoooooouuuuuunnnnnncecececececemmmmmmenenenenenentttttt      HHHHHHiiiiiigggggghhhhhhlllllliiiiiigggggghhhhhhttttttssssss

 IIIIIIBBBBBBMMMMMM      CCCCCCoooooonnnnnnssssssoooooolllllliiiiiiddddddaaaaaattttttiiiiiioooooonnnnnn      EEEEEEffffffffffffoooooorrrrrrtttttt
 3900 servers to 15 - z10 mainframes

 80% savings in annual energy usage

 85% savings in total floor space

 Labor:  54% reduction

 Software:  36% reduction

 Improved availability and DR
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SSSSSSyyyyyysssssstttttteeeeeemmmmmm      zzzzzzSSSSSSyyyyyysssssstttttteeeeeemmmmmm      zzzzzz

SSSSSSeeeeeecucucucucucurrrrrriiiiiittttttyyyyyySSSSSSeeeeeecucucucucucurrrrrriiiiiittttttyyyyyy
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WWWWWWhhhhhhaaaaaatttttt      iiiiiis s s s s s zzzzzz//////VVVVVVMMMMMM      SSSSSSyyyyyyststststststeeeeeemmmmmm      SSSSSSecuecuecuecuecuecurrrrrriiiiiittttttyyyyyy??????

RACF Linux z/OS CMS

Access 
Control 
Interface Control Program

Privilege class and other native authorization checking

RACF Linux z/OS CMS

Access 
Control 
Interface Control Program

Privilege class and other native authorization checking

 Knowing who is accessing the system or its resources

 Ensuring a user only has access to system resources specifically permitted

 Knowing who is accessing (or failing to access) what resources

 Security is only meaningful in the presence of system integrity
 Integrity prevents bypass

of security controls

 Audit trail confirms
conformance

Learn more: “z/VM Security and Integrity” – ibm.com/servers/eserver/zseries/library/techpapers/pdf/gm130145.pdf
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TTTTTThhhhhheeeeee      MaMaMaMaMaMaininininininffffffrrrrrraaaaaammmmmmeeeeee D D D D D Deeeeeelilililililivvvvvveeeeeerrrrrrs Gs Gs Gs Gs Gs Grrrrrreeeeeeaaaaaatttttt      SSSSSSeeeeeeccccccuuuuuurrrrrriiiiiittttttyyyyyy a a a a a atttttt      EEEEEEvvvvvveeeeeerrrrrryyyyyy L L L L L Leeeeeevvvvvveeeeeellllll

PPPPPPlalalalalalattttttffffffoooooorrrrrrmmmmmm      InInInInInInffffffrrrrrrasasasasasasttttttrrrrrructuctuctuctuctucturururururureeeeee

CCCCCCoooooommmmmmpppppplilililililianananananance ce ce ce ce ce 
anananananand d d d d d AAAAAAuditudituditudituditudit

DDDDDDatatatatatata a a a a a PPPPPPrrrrrriiiiiivacyvacyvacyvacyvacyvacy

EEEEEExtxtxtxtxtxtenenenenenendeddeddeddeddedded
EEEEEEnnnnnnttttttererererererprprprprprpriiiiiisesesesesese

MMMMMMuuuuuullllllttttttilililililileeeeeevvvvvveeeeeel l l l l l sssssseeeeeeccccccuuuuuuririririririttttttyyyyyyKKKKKKeeeeeeyyyyyy m m m m m maaaaaannnnnnaaaaaaggggggeeeeeemmmmmmeeeeeennnnnntttttt

TSTSTSTSTSTS111111111111222222000000

TTTTTTaaaaaappppppeeeeee      eeeeeennnnnnccccccryryryryryryppppppttttttiiiiiioooooonnnnnn

CCCCCCoooooommmmmmmmmmmmoooooonnnnnn      CCCCCCrrrrrriiiiiitttttteeeeeerrrrrriaiaiaiaiaia      RRRRRRaaaaaattttttinininininingsgsgsgsgsgs

Support for standards  
    

Supports VPns etc

                              PPPPPPKKKKKKIIIIII      sssssseeeeeervrvrvrvrvrviiiiiicecececececessssss            

Provides audit, 
authorization, authentication 

and access  

RRRRRRAAAAAACCCCCCFFFFFF

Network intrusion
 detection  

CCCCCCoooooommmmmmmmmmmmuuuuuunnnnnniiiiiicacacacacacattttttioioioioioionnnnnnssssss      SSSSSSeeeeeerrrrrrvvvvvveeeeeerrrrrr

CCCCCCoooooonnnnnnssssssuuuuuul l l l l l IIIIIInnnnnnssssssiiiiiigggggghhhhhhtttttt

CCCCCCoooooonnnnnnssssssuuuuuullllll S S S S S Syyyyyysssssstttttteeeeeemmmmmm      zzzzzz      TTTTTToooooooooooolslslslslsls

DDDDDDBBBBBB222222 A A A A A Auuuuuuddddddiiiiiitttttt      MMMMMMaaaaaannnnnnaaaaaaggggggeeeeeemmmmmmeeeeeennnnnntttttt E E E E E Exxxxxxppppppeeeeeertrtrtrtrtrt

TTTTTTiiiiiivvvvvvoooooolllllliiiiii      IdIdIdIdIdIdeeeeeennnnnnttttttitititititityyyyyy      MMMMMMaaaaaannnnnnaaaaaagegegegegegerrrrrr

  

TTTTTTiiiiiivvvvvvoooooolllllliiiiii F F F F F Feeeeeeddddddeeeeeerrrrrraaaaaatttttteeeeeedddddd      IdIdIdIdIdIdeeeeeennnnnnttttttitititititityyyyyy      MMMMMMggggggrrrrrr

CCCCCCrrrrrryyyyyyppppppttttttoooooo C C C C C Caaaaaarrrrrrddddddssssss

SSSSSSyyyyyysssssstttttteeeeeemmmmmm      zzzzzz      SSSSSSMMMMMMFFFFFF
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 WWWWWWoooooorrrrrrkkkkkkllllllooooooaaaaaadddddd      IIIIIIssssssoooooollllllaaaaaattttttiiiiiioooooonnnnnn                        
 Each user runs in a separate address space

 Supervisor state & system programs separated 

 LPAR separation ensures processing integrity 

 Storage Protection controls access to protected areas of 
storage 

 HiperSockets communication secures network 
communications at memory speed

 EEEEEEnnnnnnccccccryryryryryryppppppttttttiiiiiioooooonnnnnn            
  Support for encryption in middleware
  Tape Encryption
  Key serving
  System z cryptographic capabilities

 SSSSSSyyyyyysssssstttttteeeeeemmmmmm      IIIIIInnnnnntttttteeeeeeggggggririririririttttttyyyyyy      SSSSSSttttttaaaaaatttttteeeeeemmmmmmeeeeeennnnnntttttt
 For both z/OS and z/VM

 Common Criteria

 SSSSSSccccccaaaaaallllllaaaaaabbbbbbiiiiiilllllliiiiiittttttyyyyyy
 Encryption offload enabled by zIIP 
 High performance solution

AAAAAAlllllllllllloooooowwwwwwssssss      ccccccuuuuuussssssttttttoooooommmmmmeeeeeerrrrrrssssss      totototototo      ppppppllllllaaaaaacccccceeeeee      
mumumumumumullllllttttttiiiiiipppppplllllle e e e e e wwwwwwoooooorrrrrrklklklklklklooooooaaaaaaddddddssssss      oooooonnnnnn      ssssssiiiiiinnnnnngggggglllllle e e e e e 
z/z/z/z/z/z/OOOOOOS S S S S S & & & & & & LLLLLLiiiiiinnnnnnuuuuuuxxxxxx      IIIIIImamamamamamaggggggeseseseseses......

HHHHHHelelelelelelppppppssssss      pppppprrrrrrevevevevevevenenenenenent t t t t t mamamamamamallllllwwwwwwaaaaaarrrrrre,e,e,e,e,e,      
vvvvvviiiiiirrrrrruuuuuusssssseseseseseses      aaaaaannnnnndddddd      wwwwwwoooooorrrrrrmmmmmmssssss      ffffffrrrrrroooooom m m m m m 
ddddddiiiiiissssssrrrrrruuuuuupppppptitititititinnnnnngggggg      ssssssyyyyyyssssssttttttemsemsemsemsemsems      
ooooooppppppeeeeeerrrrrraaaaaatitititititioooooonnnnnnssssss......

BuBuBuBuBuBuiiiiiilllllltttttt      iiiiiinnnnnn      SSSSSSeeeeeeccccccuuuuuurrrrrreeeeeedddddd      SSSSSSyyyyyysssssstttttteeeeeemmmmmm      zzzzzz      PPPPPPrrrrrroooooocccccceeeeeessssssssssssiiiiiinnnnnngggggg      ReReReReReRedddddduuuuuucccccceeeeeessssss      RiRiRiRiRiRisssssskkkkkk            
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zzzzzz//////VVVVVVMMMMMM      SSSSSSeeeeeecucucucucucurrrrrriiiiiittttttyyyyyy      EEEEEExxxxxxamamamamamamplplplplplpleseseseseses

 PPPPPPrrrrrriiiiiivvvvvviiiiiillllllegegegegegegeeeeee      CCCCCCllllllaaaaaassssssssssss
 A - System operator
 B - Real device management
 C - System programmer
 D - Spooling operator
 E - Systems analyst
 F - Service representative (CE)
 G - General user
 H - Reserved for IBM
 Customer can use I-Z and 1-6

 IIIIII//////OOOOOO      PPPPPPrrrrrrooooootttttteeeeeecccccctitititititioooooonnnnnn
 Access to real devices is controlled by the system 

administrator
 I/O commands which affect device or subsystem 

require additional authorization
 Virtual Switch – restricted use
 Minidisks can be shared or non-shared

 EEEEEExxxxxxterterterterterternnnnnnaaaaaallllll      SSSSSSececececececuuuuuurrrrrriiiiiittttttyyyyyy      MMMMMMaaaaaannnnnnaaaaaaggggggeeeeeerrrrrr      ((((((RRRRRRACACACACACACFFFFFF))))))
 Can audit all privileged commands and limit use 

to specific individuals

 Use Access Control List for minidisks instead of 
minidisk password

 Secures “the on/off switch”

 IIIIIInnnnnnttttttrrrrrruuuuuussssssiiiiiioooooonnnnnn      DDDDDDeeeeeettttttececececececttttttiiiiiioooooonnnnnn
 Incorrect passwords

 Network – Certain denial of service attacks are 
detected and reported on TCP/IP console

 Journaling - Guest logons and linking to other 
guest minidisks are detected and recorded

 CCCCCCrrrrrryyyyyyppppppttttttooooooggggggrrrrrraaaaaapppppphhhhhhyyyyyy
 Supports the use of all installed cryptographic 

options simultaneously by different guests on a z/
VM system

 z/z/z/z/z/z/VVVVVVMMMMMM      CCCCCCuuuuuurrrrrrrrrrrrenenenenenenttttttllllllyyyyyy      ccccccererererererttttttiiiiiiffffffiiiiiieeeeeedddddd      aaaaaatttttt      EEEEEEAAAAAALLLLLL      444444++++++

NNNNNNoteoteoteoteoteote::::::                  TTTTTThhhhhhiiiiiissssss      sssssseeeeeecucucucucucuriririririritytytytytyty      iiiiiissssss      iiiiiinnnnnn      aaaaaaddddddddddddiiiiiittttttiiiiiioooooonnnnnn      tttttto o o o o o ssssssececececececuuuuuuririririririttttttyyyyyy      prprprprprprovioviovioviovioviddddddeeeeeedddddd      bbbbbby y y y y y gggggguuuuuuesesesesesestttttt      ooooooperaperaperaperaperaperattttttiiiiiinnnnnngggggg      ssssssysysysysysystetetetetetemmmmmmssssss      ssssssuuuuuucccccchhhhhh      aaaaaassssss      LLLLLLiiiiiinnnnnnuuuuuuxxxxxx......
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zzzzzz//////VVVVVVMMMMMM      AAAAAAccoccoccoccoccoccouuuuuunnnnnnttttttiiiiiinnnnnngggggg

 CCCCCCoooooolllllllllllleeeeeecccccctttttt      aaaaaaccccccccccccoooooouuuuuunnnnnnttttttiiiiiinnnnnngggggg      ddddddaaaaaattttttaaaaaa
 CPU

 Memory

 Network devices

 I/O adapters

 Disk space

 UUUUUUsssssseeeeeeffffffuuuuuullllll      ffffffoooooor r r r r r cccccchhhhhhaaaaaarrrrrrggggggeeeeee      bbbbbbaaaaaacccccckkkkkk      
ppppppuuuuuurprprprprprpoooooosssssseeeeeessssss

 UUUUUUsssssseeeeee      iiiiiinnnnnn------hhhhhhoooooouuuuuusssssseeeeee      rrrrrreeeeeeppppppoooooortrtrtrtrtrtiiiiiinnnnnngggggg      
ssssssccccccririririririppppppttttttssssss      oooooor r r r r r ccccccoooooommmmmmmmmmmmeeeeeerrrrrrcccccciiiiiiaaaaaallllll      
ppppppaaaaaacccccckkkkkkaaaaaaggggggeeeeeessssss

Additional Information:  “AAAAAAcccccccoucoucoucoucoucounnnnnnttttttiiiiiinnnnnng g g g g g aaaaaannnnnndddddd      mmmmmmoooooonnnnnniiiiiittttttooooooririririririnnnnnngggggg      ffffffoooooor r r r r r zzzzzz//////VVVVVVMMMMMM      LiLiLiLiLiLinnnnnnuuuuuuxxxxxx      gugugugugugueeeeeesssssstttttt      mmmmmmaaaaaacccccchhhhhhiiiiiinnnnnneeeeeessssss””””””
Source:  http://www.redbooks.ibm.com/redpapers/pdfs/redp3818.pdf

Linux 4
Linux 3

Linux 2
Linux 1

DDDDDDIIIIIISSSSSSKKKKKKAAAAAACCCCCCNNNNNNTTTTTT

Collects
Account

Data

AAAAAACCCCCCCCCCCCSSSSSSERERERERERERVVVVVV

Processes
Account
Records

VVVVVVMMMMMM      SSSSSServiervierviervierviervicececececece      MMMMMMaaaaaacccccchhhhhhiiiiiinnnnnneeeeeessssss

      zzzzzz//////VMVMVMVMVMVM      CCCCCCoooooonnnnnntrtrtrtrtrtroooooollllll      PrPrPrPrPrProoooooggggggrrrrrraaaaaammmmmm
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VVVVVViiiiiirrrrrrttttttuuuuuualalalalalaliiiiiizatzatzatzatzatzatiiiiiioooooonnnnnn      ssssssecuecuecuecuecuecurrrrrriiiiiitttttty y y y y y rrrrrriiiiiisssssskkkkkkssssss      bbbbbbeeeeeeiiiiiinnnnnngggggg      ooooooveveveveveverrrrrrllllllooooooooooookkkkkkeeeeeed,d,d,d,d,d,      
GGGGGGararararararttttttnnnnnneeeeeerrrrrr      wwwwwwararararararnnnnnnssssss

GGGGGGaaaaaarrrrrrttttttnnnnnneeeeeer r r r r r rarararararaiiiiiisssssseseseseseses      wwwwwwaaaaaarnrnrnrnrnrniiiiiinnnnnngggggg on on on on on on v v v v v viiiiiirtrtrtrtrtrtuuuuuuaaaaaalllllliiiiiizzzzzzaaaaaattttttiiiiiionononononon a a a a a annnnnndddddd      sssssseeeeeeccccccuuuuuurrrrrriiiiiittttttyyyyyy......

Companies in a rush to deploy virtualization technologies for server consolidation 
efforts could wind up overlooking many security issues and exposing themselves to 
risks, warns research firm Gartner. 

“Virtualization, as with any emerging technology, will be the target of new security 
threats,” said Neil MacDonald, a vice president at Gartner, in a published statement.

  – NetworkWorld.com, April 6, 2007

VVVVVViriririririrttttttuuuuuuaaaaaalilililililizzzzzzaaaaaattttttioioioioioionnnnnn      aaaaaannnnnndddddd      SSSSSSeeeeeeccccccururururururiiiiiittttttyyyyyy
SSSSSShhhhhhoooooouuuuuuldldldldldld      ITITITITITIT M M M M M Maaaaaannnnnnaaaaaaggggggeeeeeerrrrrrssssss B B B B B Beeeeee C C C C C Coooooonnnnnncccccceeeeeerrrrrrnnnnnneeeeeedddddd??????
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SSSSSSyyyyyysssssstttttteeeeeemmmmmm      zzzzzzSSSSSSyyyyyysssssstttttteeeeeemmmmmm      zzzzzz  

HHHHHHAAAAAA      aaaaaannnnnndddddd      DDDDDDRRRRRR      HHHHHHAAAAAA      aaaaaannnnnndddddd      DDDDDDRRRRRR      
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GGGGGGeeeeeennnnnneeeeeerrrrrriiiiiic c c c c c LLLLLLiiiiiinnnnnnuuuuuuxxxxxx      ––––––      HHHHHHiiiiiigggggghhhhhh      AAAAAAvvvvvvaiaiaiaiaiaillllllaaaaaabbbbbbiiiiiilllllliiiiiittttttyyyyyy

 CCCCCClllllluuuuuussssssterterterterterteriiiiiinnnnnngggggg      SSSSSSoooooofffffftwtwtwtwtwtwaaaaaarrrrrre e e e e e ((((((EEEEEExxxxxxaaaaaampmpmpmpmpmplllllleseseseseses))))))
 Tivoli System Automation for Multiplatforms (IBM)

 Linux HA (open source)

 Linux Virtual Server (open source)

 AAAAAApppppppppppplllllliiiiiiccccccaaaaaatitititititioooooonnnnnn      CCCCCClllllluuuuuussssssterterterterterteriiiiiinnnnnngggggg      ((((((EEEEEExxxxxxaaaaaampmpmpmpmpmplllllleeeeeessssss))))))
 Websphere ND

– Clusters share session data and logs

 DB2 HADR

– Provides failover between primary and backup DB2 servers

– Data is mirrored between servers

– Fast takeover

 Oracle RAC

– Can be run active/active or active/passive

– Less CPU overhead and faster failover with active/passive configuration
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zzzzzz//////VVVVVVMMMMMM      LLLLLLPPPPPPAAAAAARRRRRR

LLLLLLiiiiiinnnnnnuuuuuuxxxxxx      &&&&&&      zzzzzz//////VVVVVVMMMMMM      HHHHHHiiiiiigggggghhhhhh      AAAAAAvvvvvvaiaiaiaiaiaillllllababababababiiiiiilllllliiiiiittttttyyyyyy

 PPPPPPrrrrrroooooobbbbbbaaaaaabbbbbbllllllyyyyyy      ooooooffffff      ddddddiiiiiiffffffffffffeeeeeererererererennnnnntttttt      sssssscccccceeeeeennnnnnaaaaaarrrrrriiiiiioooooossssss      vvvvvvaaaaaaririririririeeeeeessssss      
ggggggrrrrrreeeeeeaaaaaattttttllllllyyyyyy
 Application is most likely to fail, entire 

System z box is least likely

 System z MTBF measured in decades 

 Most hardware and firmware upgrades 
can be done concurrently

 DDDDDDeeeeeessssssiiiiiiggggggnnnnnniiiiiinnnnnngggggg      HHHHHHAAAAAA      ssssssoooooolllllluuuuuuttttttiiiiiioooooonnnnnn
 How much availability is enough?

 Configure for what you need

 Can provide multiple Linux and z/VM 
instances within the same frame

      zzzzzz//////VVVVVVMMMMMM      CCCCCCPPPPPP

EEEEEEnenenenenenetttttt111111 EEEEEEnenenenenenetttttt222222

LinLinLinLinLinLinuuuuuuxxxxxx

EnEnEnEnEnEneeeeeetttttt111111 EnEnEnEnEnEneeeeeetttttt222222

ShShShShShShaaaaaarrrrrreeeeeedddddd
DDDDDDiiiiiisksksksksksk

zzzzzz//////VVVVVVMMMMMM      LLLLLLPPPPPPAAAAAARRRRRR

LinuLinuLinuLinuLinuLinuxxxxxx

      zzzzzz//////VVVVVVMMMMMM      CCCCCCPPPPPP
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GGGGGGDDDDDDPPPPPPSSSSSS//////PPPPPPPPPPPPRRRRRRCCCCCC      MMMMMMuuuuuullllllttttttiiiiiiplplplplplplatatatatatatffffffoooooorrrrrrmmmmmm      RRRRRReeeeeessssssiiiiiilllllliiiiiienenenenenencycycycycycy      ffffffoooooorrrrrr      SSSSSSyyyyyysssssstttttteeeeeemmmmmm      zzzzzz

Lin1

zzzzzz//////VVVVVVMMMMMM

LPAR1

Lin2 Lin3 Lin4

IBM Tivoli System Automat ion 
(SA) for Mult iplatforms

CICS
& DB2

zzzzzz//////OOOOOOSSSSSS

LPAR2

SA z/OS
NetView 

SAP DB
Server

z/z/z/z/z/z/OOOOOOSSSSSS

LPAR3

SA z/OS
NetView 

GDPS 
System

zzzzzz//////OOOOOOSSSSSS

LPAR4

SA z/OS
NetView 

LPAR5

SAP App Ser ver s

Si te 1 Si te 2

PPRC

Si te

z/OS Sysplex

Expend-
able

Workload

Desi gned for customers
wi th di stri buted
appl i cati ons

SAP appl i cat i on server
running on Li nux for
System z

SAP DB server running
on z/OS

Coordinated near-
conti nuous avai l abi l i ty
and DR solut i on for
z/OS, Li nux guests,  
and z/VM

Uses z/VM HyperSwap
functi on to swi tch to
secondary di sks

Sysplex support  al l ows
for si te recovery

Takeover GDPS - Geographically Dispresed Parallel Sysplex
PPRC – Peer to peer Remote Copy
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 Users can non-disruptively add memory to a z/VM LPAR
 Additional memory can come from: a) unused available memory, b) concurrent memory upgrade, or 

c) an LPAR that can release memory
 Memory cannot be non-disruptively removed from a z/VM LPAR

 z/VM virtualizes this hardware support for guest machines
 Currently, only z/OS and z/VM support this capability in a virtual machine environment

 Complements ability to dynamically add CPU, I/O, and networking resources

z/VM

Linux

Memory

I/O and Network

Linux

CPU

z/VSE

SSSSSSmmmmmmaaaaaarrrrrrt t t t t t eeeeeeccccccoooooonnnnnnoooooommmmmmiiiiiiccccccssssss:::::: non-disruptively scale your z/VM environment by
adding hardware assets that can be shared with every virtual server

Linux z/VM z/OS

DyDyDyDyDyDynnnnnnaaaaaammmmmmiiiiiiccccccaaaaaallyllyllyllyllylly      aaaaaadddddddddddd
rrrrrreeeeeessssssoooooouuuuuurrrrrrcccccceseseseseses t t t t t toooooo
zzzzzz/V/V/V/V/V/VMMMMMM L L L L L LPPPPPPARARARARARAR

Linux Linux

NNNNNNeeeeeewwwwww      wwwwwwiiiiiitttttth h h h h h VVVVVV555555......444444

LLLLLLPPPPPPARARARARARAR
ReReReReReRessssssoooooouuuuuurrrrrrcccccceseseseseses

zzzzzz//////VVVVVVMMMMMM      DyDyDyDyDyDynnnnnnaaaaaammmmmmiiiiiicccccc      MMMMMMeeeeeemmmmmmoooooorrrrrryyyyyy      UUUUUUppppppggggggrrrrrraaaaaaddddddeeeeee
NNNNNNeeeeeewwwwww      zzzzzz//////VVVVVVMMMMMM      VVVVVV555555.4.4.4.4.4.4 F F F F F Fuuuuuunnnnnncccccctitititititioooooonnnnnn E E E E E Ennnnnnhhhhhhaaaaaannnnnncccccceeeeeessssss      SSSSSSyyyyyysssssstetetetetetemmmmmm      AAAAAAvvvvvvaaaaaailailailailailailabbbbbbiiiiiililililililitytytytytyty
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DDDDDDiiiiiissssssaaaaaasssssstttttterererererer      RRRRRReeeeeecocococococovvvvvvererererereryyyyyy      ––––––      TTTTTTaaaaaappppppeeeeee      OOOOOOptptptptptptiiiiiioooooonnnnnnssssss

 FFFFFFuuuuuullllllllllll      vvvvvvoooooolllllluuuuuummmmmmeeeeee      bbbbbbaaaaaacccccckkkkkkuuuuuupppppp
Can be done with z/OS, or z/VM

Very fast tape drives

May need to quiesce systems (not always)

– Flashcopy can reduce downtime

Most useful for major problems

– DR

– Entire volume loss

– Etc.

Easily incorporated into existing z/OS 
backup strategies

 FFFFFFiiiiiilllllleeeeee      bbbbbbyyyyyy      ffffffiiiiiilllllleeeeee      bbbbbbaaaaaacccccckkkkkkuuuuuupppppp
Numerous products, e.g. TSM, Veritas

Incremental backup – quick

Full restore can be slow and network 
limited

Most useful for “oops” scenario

– Need to retrieve single file

 MMMMMMoooooosssssstttttt      ccccccoooooommmmmmppppppaaaaaannnnnniiiiiieeeeeessssss      uuuuuusssssseeeeee      bbbbbbooooootttttthhhhhh      ffffffoooooor r r r r r 
LLLLLLiiiiiinnnnnnuuuuuuxxxxxx      oooooonnnnnn      ZZZZZZ
Different recoveries for different failure 

scenarios
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EEEEEEvvvvvvoooooolllllluuuuuuttttttiiiiiioooooonnnnnn      oooooof f f f f f ddddddaaaaaattttttaaaaaa      cccccceeeeeennnnnntttttteeeeeerrrrrr      eeeeeennnnnneeeeeerrrrrrggggggyyyyyy      eeeeeeffiffiffiffiffifficccccciiiiiieeeeeennnnnnccccccyyyyyy      

CCCCCCenenenenenentrtrtrtrtrtralalalalalaliiiiiizzzzzzatatatatatatiiiiiioooooonnnnnn
PPPPPPhhhhhhysysysysysysiiiiiiccccccalalalalalal      

CCCCCCoooooonnnnnnsosososososolllllliiiiiiddddddatatatatatatiiiiiioooooonnnnnn

AAAAAApppppppppppplllllliiiiiicacacacacacatitititititioooooonnnnnn      
IIIIIInnnnnnteteteteteteggggggrrrrrraaaaaatitititititioooooonnnnnn

 RRRRRReeeeeemmmmmmoooooovvvvvveeeeee      phphphphphphyyyyyyssssssiiiiiiccccccaaaaaallllll      
rrrrrreeeeeessssssoooooouuuuuurrrrrrcccccceeeeee      bbbbbboooooouuuuuunnnnnnddddddaaaaaarrrrrriiiiiieeeeeessssss

 IIIIIInnnnnnccccccrrrrrreeeeeeaaaaaasssssseeeeeed hd hd hd hd hd haaaaaarrrrrrdwdwdwdwdwdwaaaaaarrrrrreeeeee      
uuuuuutitititititilllllliiiiiizzzzzzaaaaaatitititititioooooonnnnnn

 AAAAAAllllllllllllooooooccccccaaaaaatetetetetete      lllllleeeeeessssssssssss      ththththththaaaaaannnnnn      
pppppphhhhhhysysysysysysiiiiiiccccccaaaaaallllll      bbbbbboooooouuuuuunnnnnnddddddaaaaaarrrrrryyyyyy      

 RRRRRReeeeeedddddduuuuuucccccceeeeee s s s s s sooooooftwftwftwftwftwftwaaaaaarrrrrreeeeee      
lllllliiiiiicccccceeeeeennnnnnssssssiiiiiinnnnnngggggg      ccccccoooooosssssststststststs

VVVVVViiiiiirrrrrrttttttuuuuuualalalalalaliiiiiizzzzzzaaaaaatitititititioooooonnnnnn

 CCCCCCoooooonnnnnnssssssoooooolllllliiiiiidadadadadadatetetetetete ma ma ma ma ma mannnnnnyyyyyy      
cccccceeeeeennnnnnteteteteteterrrrrrssssss i i i i i innnnnnttttttoooooo      ffffffeeeeeewwwwwweeeeeerrrrrr

 RRRRRReeeeeedddddduuuuuucccccceeeeee i i i i i innnnnnffffffrrrrrraaaaaasssssstrtrtrtrtrtruuuuuucccccctutututututurrrrrreeeeee      
ccccccoooooommmmmmplplplplplpleeeeeexixixixixixitytytytytyty

 IIIIIImmmmmmprprprprprprooooooveveveveveve      fafafafafafacccccciiiiiilllllliiiiiititititititieeeeeessssss      
mmmmmmaaaaaannnnnnaaaaaaggggggeeeeeememememememennnnnntttttt

 RRRRRReeeeeedddddduuuuuucccccceeeeee s s s s s statatatatataffiffiffiffiffiffinnnnnngggggg      
rrrrrreeeeeeququququququiiiiiirrrrrreeeeeemmmmmmeeeeeennnnnntstststststs      

 IIIIIImmmmmmprprprprprprooooooveveveveveve      bubububububussssssiiiiiinnnnnneeeeeessssssssssss      
rrrrrreeeeeessssssiiiiiilllllliiiiiieeeeeennnnnncccccceeeeee ( ( ( ( ( (mmmmmmaaaaaannnnnnaaaaaaggggggeeeeee      
fefefefefefewwwwwweeeeeerrrrrr th th th th th thiiiiiinnnnnnggggggssssss be be be be be bettettettettettetterrrrrr))))))

 IIIIIImmmmmmprprprprprprooooooveveveveveve      ooooooppppppeeeeeerrrrrraaaaaatitititititioooooonnnnnnaaaaaallllll      
ccccccoooooossssssttttttssssss

 CCCCCCoooooonnnnnnssssssoooooolllllliiiiiidadadadadadatetetetetete      
mmmmmmaaaaaannnnnnyyyyyy s s s s s seeeeeerrrrrrveveveveveverrrrrrssssss      iiiiiinnnnnntotototototo      
fefefefefefewwwwwweeeeeerrrrrr o o o o o onnnnnn      pppppphhhhhhysysysysysysiiiiiiccccccaaaaaallllll      
rrrrrreeeeeessssssoooooouuuuuurrrrrrcccccceeeeee      
bbbbbboooooouuuuuunnnnnnddddddaaaaaarrrrrriiiiiieeeeeessssss

 RRRRRReeeeeedddddduuuuuucccccceeeeee s s s s s sysysysysysystetetetetetemmmmmm      
mmmmmmaaaaaannnnnnaaaaaaggggggeeeeeememememememennnnnntttttt      
ccccccoooooommmmmmplplplplplpleeeeeexixixixixixitytytytytyty

 RRRRRReeeeeedddddduuuuuucccccceeeeee ph ph ph ph ph phyyyyyyssssssiiiiiiccccccaaaaaallllll      
fofofofofofooooooottttttprprprprprpriiiiiinnnnnntstststststs

 MMMMMMiiiiiiggggggrrrrrraaaaaatetetetetete ma ma ma ma ma mannnnnny y y y y y 
aaaaaappppppplplplplplpliiiiiiccccccaaaaaattttttiiiiiioooooonnnnnnssssss i i i i i innnnnnttttttoooooo      
fefefefefefewwwwwweeeeeerrrrrr i i i i i immmmmmaaaaaaggggggeeeeeessssss

 SSSSSSiiiiiimmmmmmplplplplplpliiiiiify fy fy fy fy fy IIIIIIT T T T T T 
eeeeeennnnnnvvvvvviiiiiirrrrrroooooonnnnnnmmmmmmeeeeeennnnnntttttt

 RRRRRReeeeeedddddduuuuuucccccctitititititioooooonnnnnn      ooooooffffff      
ooooooppppppeeeeeerrrrrraaaaaatitititititioooooonnnnnnssssss            rrrrrreeeeeessssssoooooouuuuuurrrrrrcccccceeeeeessssss

 IIIIIImmmmmmprprprprprprooooooveveveveveve      aaaaaappppppplplplplplpliiiiiiccccccaaaaaatitititititioooooonnnnnn      
ssssssppppppeeeeeecccccciiiiiiffffffiiiiiicccccc mo mo mo mo mo monnnnnniiiiiitotototototorrrrrriiiiiinnnnnngggggg      
aaaaaannnnnndddddd      tutututututunnnnnniiiiiinnnnnngggggg
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MMMMMMyyyyyytttttthhhhhhssssss      anananananand d d d d d RRRRRReeeeeealalalalalaliiiiiittttttyyyyyy

 MMMMMMyyyyyytttttthhhhhh
� Mainframes are expensive 

� Mainframes are slow

� Mainframes customers are shrinking

� IBM milks the Mainframe as a cash-cow

� Putting Linux on a Mainframe is stupid

� The development of a specialized micro for 
the mainframe is not sustainable

 NNNNNNeeeeeewwwwww      RRRRRReeeeeeaaaaaalllllliiiiiittttttyyyyyy
� Once you get past the sticker shock, the TCO is 

actually quite compelling, & value is high

� The new quad-core z10 processor runs at 
4.4GHz and is 50% faster than the z9

� Actually, >350 large and 1300 midsize clients are 
growing their MIPS by >30% & their z spend by 
11% CAGR,  in a -3% market

� IBM has increased investments by $100’s M on z 
technology and field resources 

� Perhaps, unless you are executing lots of 
threads, have a lot of servers, or  accessing lots 
of data (sound familiar?)

� IBM realizes synergy between Power, z, and 
Software Group, delivering significant 
shareholder and client value 
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TTTTTTiiiiiimmmmmmeeeeee      ffffffoooooorrrrrr      ??????TTTTTTiiiiiimmmmmmeeeeee      ffffffoooooorrrrrr      ??????

AAAAAAllllllwwwwwwaaaaaayyyyyyssssss      ttttttiiiiiimmmmmmeeeeee      ffffffoooooorrrrrr      AAAAAAllllllwwwwwwaaaaaayyyyyyssssss      ttttttiiiiiimmmmmmeeeeee      ffffffoooooorrrrrr      
ffffffoooooolllllllllllloooooowwwwww------uuuuuuppppppffffffoooooolllllllllllloooooowwwwww------uuuuuupppppp

TTTTTThhhhhhanananananankkkkkk      YYYYYYoooooouuuuuuTTTTTThhhhhhanananananankkkkkk      YYYYYYoooooouuuuuu

WWWWWWaaaaaannnnnnt t t t t t hhhhhhelelelelelelpppppp      wwwwwwiiiiiitttttthhhhhh      SySySySySySysssssstttttteeeeeemmmmmm      zzzzzz      
vvvvvviiiiiirrrrrrtutututututuaaaaaalllllliiiiiizazazazazazattttttiiiiiioooooonnnnnn      sssssstrtrtrtrtrtraaaaaatttttteeeeeeggggggyyyyyy      ppppppllllllaaaaaannnnnnnnnnnniiiiiinnnnnngggggg,,,,,,      
sssssseeeeeerrrrrrvvvvvveeeeeerrrrrr      ccccccoooooonnnnnnssssssoooooolllllliiiiiiddddddaaaaaatitititititioooooonnnnnn,,,,,,      aaaaaannnnnndddddd      
ccccccoooooommmmmmpppppplllllleeeeeetttttte e e e e e ddddddaaaaaattttttaaaaaa      ccccccenenenenenenterterterterterter      
mamamamamamannnnnnaaaaaaggggggemenemenemenemenemenementttttt      ssssssoooooolllllluuuuuutitititititioooooonnnnnnssssss::::::

YoYoYoYoYoYouuuuuurrrrrr      llllllooooooccccccaaaaaallllll      IIIIIIBBBBBBMMMMMM      ssssssaaaaaalllllleeeeeessssss      rrrrrrepepepepepep      hhhhhhaaaaaassssss      nnnnnnewewewewewew      
wwwwwwoooooorrrrrrklklklklklklooooooaaaaaadddddd      ssssssaaaaaalllllleseseseseses      ssssssppppppeeeeeecccccciiiiiiaaaaaalllllliiiiiisssssstttttt      rrrrrreeeeeeaaaaaaddddddyyyyyy      
ttttttoooooo      hhhhhhelelelelelelpppppp      ccccccrrrrrreeeeeeaaaaaate te te te te te ssssssuuuuuuccccccccccccesesesesesesssssssffffffuuuuuullllll      pppppprrrrrroooooojjjjjjecececececect t t t t t 
ppppppllllllaaaaaannnnnnssssss      wwwwwwiiiiiithththththth      yyyyyyoooooouuuuuu      totototototoddddddaaaaaayyyyyy......      


	Why Linux on ��IBM System z�
	Trademarks
	Why Linux on System z  - Topics
	Page 4
	Page 5
	Page 6
	Linux on System z SWG Strategy
	SWG Platform Strategy�
	General Linux
	Page 10
	New Enterprise Data Center
	Page 12
	We really examined the growth of distributed servers in Data Centers�A source of complexity and cost, and a Savings Opportunity
	Cost of Ownership
	Page 15
	Page 16
	Linux on System z - Potential Candidates
	Page 18
	System z Virtualization
	Page 20
	Sample Linux-on-z/VM IFL Configuration
	z/VM Technology: Advanced Disk Support
	Extreme Linux-on-z/VM Virtualization�Linux Exploitation of z/VM DCSS Support
	Extreme Virtualization with Linux on z/VM�VMRM Cooperative Memory Management (VMRM-CMM)
	Linux and z/VM Technology Exploitation�Collaborative Memory Management Assist (CMMA)
	z/VM Virtual Switch Support�Layer 3 Compared to Layer 2 Switching
	z/VM Virtual Switch Link Aggregation�With z/VM TCP/IP Stack Connectivity Support in z/VM V5.4
	Page 28
	IBM z10 EC Continues the CMOS Mainframe Heritage
	Evolution of System z Specialty Engines
	Nationwide partners with IBM to improve financial squeeze
	IBM Consolidation Announcement Highlights
	Page 33
	What is z/VM System Security?
	The Mainframe Delivers Great Security at Every Level
	Page 36
	z/VM Security Examples
	z/VM Accounting
	Virtualization and Security�Should IT Managers Be Concerned?
	Page 40
	Generic Linux – High Availability
	Linux & z/VM High Availability
	GDPS/PPRC Multiplatform Resiliency for System z
	z/VM Dynamic Memory Upgrade�New z/VM V5.4 Function Enhances System Availability
	Disaster Recovery – Tape Options
	Evolution of data center energy efficiency 
	Myths and Reality
	Page 48

