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z86VM from Mantissa 
http://www.mantissa.com/?page_id=214 

! x86 infrastructure on IBM 
Mainframe 

! Leverages IBM hypervisor, z/VM 
and System z mainframe 
hardware for virtualization layer 

! 32 bit x86 implementation 

! Beta 2 supports SME Linux (a 
Centos distro) 
!  Available today 

! Desktop and Server 
consolidation 

!  “cut and paste” applications to z 

! Ultimate green platform 
! Reduced desktop mgt labor 
! Mainframe QOS for x86…Security, 

BR, Capacity, BPI, Storage 
! x86 on Demand – turn on engines 

to add capacity 
! z/VM competitively compares to 

VMWare, KVM, Xen, Hyper-V  
! Different values based on 

–  10’s of x86 
–  100’s of x86 
–  1000’s of x86 

What is it? What value? 
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IP and Component overview 
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x86 Guest 

Binary Translator VMM/TC Scheduler I/O Scheduler 

Memory Time Dispatch 
X86 

Hypervisor 

Interrupt I/O 

z/VM 

!  Eight components make up 
this virtualization effort 
!  Only the YELLOW boxes deal 
with foreign architecture 
!  Gray boxes are analogous to 
Unix System Services for z/VM 

All boxes could be updated to 
improve performance 

There is an associated testing 
infrastructure that complements 
this.  



Performance History 
!  This has always been about price/performance 

!  Major function was achieved over a year ago.  

!  Performance has improved monthly and will continue 
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Appendix(C(–(Performance(of(virtualized(instruc8on(sets

Good$performance$of$virtualized$instruction$sets$is$a$critical$success$factor$for$both$z86VM$
and$AOZ.$Empennage$could$have$delivered$a$functional$x86$instruction$set$several$years$
ago,$but$understood$that$it$would$have$little$market$value$if$it$could$not$perform.$As$a$reE
sult,$they$have$worked$tirelessly$to$get$faster$performance.$

Performance(improvements(to(date
The$following$table$provides$a$chronological$view$of$the$performance$improvements$that$
have$occurred$running$a$simple$Sudoku$automation$script$while$processing$95$different$
puzzles.$This$could$be$considered$comparable$to$a$SPECint$CPU$intensive$performance$
measurement.$As$these$improvements$provide$the$base$for$instruction$virtualization,$EmE
pennage$believes$that$they$apply$as$much$to$ARM$implementation$as$they$do$toward$x86.
$
Date Test$Environment Results Notes
12/10/2010 System$z10,$z/VM$5.3 2,400$CPU$seconds First$measurement
06/28/2012 AMD$1GHz$512MB 7$CPU$seconds Base$case

QEMU$virtualization 16$seconds Virtualization$base
System$z10,$z/VM$5.3 163$CPU$seconds 4.4$Ghz$processor

10/12/2012 System$z196 56$CPU$seconds 5.2$Ghz$processor
11/29/2012 System$z196 49$CPU$seconds
03/28/2013 System$z114 39$CPU$seconds
05/01/2013 System$z114 30$CPU$Seconds normalized$to$z196

Benchmark(Characteris8cs
Workload$is$somewhat$CPU$intensive.$The$memory$footprint$is$relatively$small$compared$
to$other$applications$While$server$workloads$are$CPU$intensive,$managing$multiple$conE
nections,$client$or$end$user$workloads$have$a$lot$of$think$time,$so$CPU$utilization$would$go$
down.$So$just$as$with$virtualization$on$an$x86$processor,$there$can$be$more$“desktops”$per$
core$than$there$would$be$servers$per$core.$$It$remains$to$be$seen$what$the$effect$on$
streaming$i/o$(aka$multiEmedia)$performance$will$be.$

Future(performance(improvements

There$are$a$number$of$performance$improvements$that$have$been$modeled$by$Empennage$
as$a$means$to$improve$instruction$implementation.$
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z86VM Internals 
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X86 
HD 

SME.IMG 

DSL.IMG 

IBM System z  

LPAR    

z/VM  with vswitch 

zcms zIO z86VM z86VM 

DSL IMAGE SME IMAGE 

• Z86 Management Guest – defines virtual PC hardware containers and I/O 
• Goal is to replace this with IBM Wave, if economical 

• Z86 I/O server is a “daemon” that handles all user file and network I/Os 
• Z86 User represents a Virtual x86 Hardware container 

• z86VM provide the x86 instruction set 
• IMAGE (DSL or SME and later Windows) is the Operating System  and middleware image 
• Running on that OS image is a workload or application that solves a business problem 



PROFILE Z86 – Tactical  to be replaced by IBM Wave?  
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Define the IO Environment 

Define the virtual PC 
• Memory 
• Boot device 
• Boot image 



Modern Programming with Assembler 
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Mantissa has developed 
a set of IBM assembler 
macros that:  
!  Make the code more 
structured and easier to 
update and analyze 
!  Enable high 
performance 
programming through 
assembler 



What’s next for z86VM?  

!  Customer usage goals 
!  10’s, 100’s, 1000’s 

!  z/OS Management console host  - 10’s 
!  App Dev desktop host – 100’s 
!  File, Print, Web Server – 100’s 
!  Desktops – 1000’s 

!  Still lots of work to do before it is production ready 
!  Code clean up 
!  Benchmarks: Primitives, SMP 
!  Pricing 
!  More Customer use cases 
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What could schools do with this?  

!  Help build exploitation examples 
!  Install console products and exploit them 

!  DB2 Control Center, Tivoli Enterprise Portal, CA, ASG and BMC 
offerings 

!  Demonstrate that any device can be a remote presentation device, but 
is now more secure and manageable.  

!  Build file servers, security servers, print servers 
!  Once Windows is running, run RDz inside the mainframe in a 

Cloud with direct access to zVM for unit test 

!  Let students have remote access to systems without having 
customized software on their desktops/smart devices 
!  Go beyond the green screen 3270 into the world of graphics and 

simplicity of management 
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What could z86VM become? Our dreams  
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ARM Guest 

Binary Translator VMM/TC Scheduler I/O Scheduler 

Memory Time Dispatch 
ARM 

Hypervisor 

Interrupt I/O 

z/VM 

x86 Guest 

Binary Translator VMM/TC Scheduler I/O Scheduler 

Memory Time Dispatch 
X86 

Hypervisor 

Interrupt I/O 

z/VM 

!  Eight components make up 
this virtualization effort 
!  Only the YELLOW boxes deal 
with foreign architecture 
!  Gray boxes are analogous to 
Unix System Services for z/VM 

!  Only the GREEN boxes need 
to be updated for ARM 
functionality 

All boxes could be updated to 
improve performance 

Could then enable Android, Linux, 
Windows RT, and iOS 
applications to run on z.  

No commitment here, just our 
dreams.  


