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Chart 2

Alle meine GSE Tagungen zu VM/VSE — spater dann mit Linux
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Chart 5

Traditional vs Distributed Software Licensing on IBM z Systems
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|

|
MLC i ipLa |
D|p | D D w |
SMF89 =W | Ilele e (m|B|m| A OTC |

2
scrT [ 1|4 [e D J: o S I B s&s |
MSU > |l's > Bl al W
2)® clI|w dhojofofefefc :
ABWLC g/ |12/ | 2/ Cim a2l 1 ] ] Pvu- 1
AWLC Vily O|Ojc|B |C|S|S alln|ni{n|n{nin |L Pools |
I
pstc (S |sIS]°c | |S : uffufufu g Ve
ElEe s |c X || X || X || x [[x | x I
NALC : I u PPA |
| X

MWLC zZIVM  |zvse| zIOS zIVM S
TWLC I
GOLC LPAR LPAR LPAR LPAR LPAR |
MOSP i :
ELA CP1 | |cP2 | |CP3 | |CP4 || zIIP zAAIi::| IFL1 | |IFL2 IFL3 :
Standard Processors Offload Engine's Linux Engines :
I |
Z Systeims Server .
ol

T T T T T T T T T

© 2016 IBM Corporation



IBM.® Chart 6
Traditional Workload collocated with Linux on z Systems
Example: 2817-705 @ 650 MSUs with 4 IFLs
License traditional License Linux on z
o | e e | (T

650 MSUs

CP CP CP CP CP

of IFL engines

IFL IFL IFL IFL

Model of z Systems processor indicates the
MSU rating (and number of CP engines) for
pricing of traditional software licenses like

z/OS or z/VSE and its middleware.

If an engine-based zSW IPLA product runs on
any CPs it must be licensed on all the CPs.

IPLA = International Program License Agreement

Quantity of Integrated Facility for Linux
(IFL) features indicates the number of
specialized Linux engines for pricing of
IPLA engine-based products like z/VM
(and also "distributed" middleware)

If an engine-based zSW IPLA product runs on
any IFLs it must be licensed on all the IFLs.
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Chart 7

z/IVM is an Engine-Based zSW IPLA Product

z/VM pricing consists of:
A one-time charge (OTC), per value unit
An (optional) annual charge for Service and Support (S&S), per value unit

« Prices are set per value unit (based on number of engines), relative prices are illustrated below on right
= The SSI feature includes LGR, and it is priced in line with the RACF® feature

« See http://ibm.com/systems/z/swprice/zipla/zvm.html

2/\VM Value Unit Schedule Relative Prices per Value Unit

Number of Value Units per I
Engines Engine DirMaint ) O iU
1to3 10 _ Ws&S/VvU
Perf Toolkit
4t06 9
7109 8 S
10 to 12 7 RACF
13to 16 6 RSCS
17 to 20 5 Base
21to 25 4 -
For illustrative purposes only. See IBM or Business Partner for details.
26 and above 3
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Chart 8

Question: When is a Value Unit not a Value Unit?

§ z Systems already had been using the term “Value Unit”
—z Systems IPLA software provides price performance with lower cost of
incremental growth for our tools on z/OS using Value Units
—We convert MSUs, number of messages, users, and engines into a
required Value Unit entitlement using our Value Unit Exhibits

§ Processors rated on different platforms in different ways:
—On z Systems, we use MSUSs to rate each processor model

—On distributed platforms, each processor core is rated with a number of
Processor Value Units (PVUS)

§ So: PVUs on distributed platforms are analogous to MSUs on the
System z platform

— Distributed Processor Value Units for Linux products are unrelated to z
Systems IPLA Value Units used for z/VVM program products!

—These two different kinds of Value Units are not interchangeable!

© 2016 IBM Corporation



[punl]
W
ﬂ
A

Chart 9

Comparing z IPLA VUs to Distributed PVUs

§ z Systems IPLA Value Units are used for
licensing z/VVM products on IFL processors

§ z IPLA Value Units are calculated from IFL
processors according to Value Unit Exhibit
021 in the Workload Pricer

§ There is a price performance curve built into

the conversion from Engines to VUs
— 1 IFL requires 10 zIPLA Value Units
— 4 IFLs require 39 zIPLA Value Units
— 8 IFLs require 73 zIPLA Value Units

IFL Engines vs zIPLA VUs
200

o

180 o
160

140 o

120 —

100 //

80 —

60
40 i

20 el

§ Distributed Processor Value Units are used
for licensing Middleware on IFLs

§ Processor Value Units are determined by
the type of machine processor

§ z13, zEC12, 2196 & z10 engines are 120
PVUs, all other z engines are 100 PVUs

§ The price performance curve is built into
the Passport Advantage relationship using
discounting of the purchase price, not
discounting of the amount of entitlement
needed

§ So, for any distributed middleware running
on Linux on z Systems:

—z114 : 1 IFL requires 100 PVUs
—2196 : 4 IFLs require 480 PVUs
—z13 : 8 IFLs require 960 PVUs

§ No relationship to any z/OS or z/VSE
middleware

© 2016 IBM Corporation
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Chart 10

PVU Table per Core (section 1 of 2 - RISC and System z)

PVU

_|

able

Processor Technologies
[ Processor Brand [ Processor Type [ [
Maximum
Processor Processor Senml : number of Cores per socket L Enoi l-l:mc.l PVUs
Vendor Hame m sockets ngine odel per
numbers Number Core

perserver (1) (2) (4) (6) (8) (16)

| I T
PVU Website

Link: click here .-IIIIII-..
http://ibm.com/software/lotus/

passportadvantage/pvu licen

sing for customers.html

Notes:

1) Each Integrated Facility for Linux
(IFL) or Central Processor (CP) engine
is equivalent to 1 processor core.

2) Refers to System z9, eServer
zSeries, or System/390 servers.

3) Entitlements required for Power
Processor Element (PPE) cores only.

4) The PVU requirement for the
POWERY processor technology is
dependent on the maximum possible
number of sockets on the server.

Zz Systems

5) 2196 refers to IBM zEnterprise 196,
ZEC12 refers to IBM zEnterprise EC12

6) 2114 refers to IBM zEnterprise 114,
zBC12 refers to IBM zEnterprise BC12

Any
single-core

Any
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Chart 11

I_

ux Middleware Platform Comparison

§ Linux Middleware pricing determined by:

—Processor Value Unit (PVU) rating for each kind of core
« Different for different processor technologies (p, i, X, z, Sun, HP, AMD, etc.)
» z Systems is just one of many choices, not handled differently from the others

—Number of processor cores which must be licensed (z calls them IFLs)
—Price per PVU (constant per product, not different based upon technology)

§ Examples:
Technology PVUs / # cores Total PVUs Price per Total Price
core req’'d (e.g.) required PVU (e.g.)
IBM Power7 120 X 4 = 480PVUs x $100 = $48,000
IBM z13 120 X 4 = 480PVUs x $100 = $48,000
IBM Power5 100 X 4 = 400PVUs x $100 = $40,000
IBM z13s 100 X 4 = 400PVUs x $100 = $40,000
HP PA-RISC 100 X 4 = 400PVUs x $100 = $40,000
AMD Opteron 50 X 4 = 200PVUs x $100 = $20,000
Sun UltraSparc T1 30 X 4 = 120PVUs X $100 = $12,000

© 2016 IBM Corporation
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Chart 12

Sub-Capacity Licensing for Distributed Systems

§ Sub-capacity licensing is available for all PVU-priced software offerings that
run on:

§ UNIX (AIX, HP-UX, and Sun Solaris)

§ i15/0S, 0S/400
§ Linux (System i, System p, System z) .
§ x86 (VMware ESX Server, VMware GSX Server,

Microsoft Virtual Server) .

§ List of participating offerings on Passport Advantage Website

§ Compliance tracked using IBM License Metric Tool (ILMT) v9.0.1
§ Available since August 12, 2014 .

§ Free tool to support IBM software that supports selected
partitioning technologies, including z/VM V6.3 CPU Pooling

§ Required to maintain reports generated quarterly

Application A — 2 processor licenses .
Application B — 4 processor licenses

Application C — 8 processor licenses

© 2016 IBM Corporation
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Sub-Capacity with LPARs and z/VM — Example 1
MQ must be licensed for:
+ 2 =5 processors
MQ MQ = 500 PVUs
WAS must be licensed for:
WAS WAS + 2 =4 processors
Test = 400 PVUs
Linux1 Linux2 ILinux3 3 Linux Virtual Machines
with 4, = & 2 virtual
1]l2)13l4)ll2]|l2][3 1] (2 processors respectively
z/\VM LinuX 6 logical processors
fr— assigned to z/VM LPAR
1 2 3 4 o) 6 1 2

ORORONOROCLOXO, " Sharea 1L pool

Assumption here is 100 PVUs per IFL on a z114

© 2016 IBM Corporation



Chart 14

MQ must be licensed for
the lower of:

+ 3 =9 virtual processors

or 6 logical processors

Sub-Capacity with LPARs and z/VM — Example 2
MQ Vo
WAS

Linux1l | Linux2|Linux3

11123 1

1]2)3]4l[la]]|s]|6]| [2] 3
zIVM 1 ZIVM 2

1 2 3 4 5 6 1] |2

CROXOXOCXOXOXOJO,

(720 PVUs)
WAS must be licensed for:
processors (360 PVUSs)

3 Linux Virtual Machines
with 7, © & 3 virtual
processors respectively

6 logical processors
assigned to z/VM LPAR 1

8 processors in the

Assumption here is 120 PVUs per IFL on a zEC12

shared IFL pool

© 2016 IBM Corporation
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Chart 15

92

MQ MQ MQ

Test WAS WAS
Linux1 | Linux2|Linux3JLinux4 |Linux5
1123 1
1(2]3([41l14([5]|6 2113 L2 1
zIVM 1 zINM 2
1 2 3 4 ) 6 1 2

OROXONOCXOXOXO)O,

Assumption here is 120 PVUs per IFL on a zEC12

ub-Capacity with LPARs and z/VM — Example 3

MQ must be licensed for
the sum of (a)+(b):
(a) is the lower of:
+ 3 =9 virtual IFLs
or 6 logical IFLs
(b) is the lower of:
virtual IFLs
or - logical IFLs
So,6+2=8IFLs
(960 PVUs)

WAS must be licensed for
+ 1 IFLs (480 PVUs)

5 Linux Virtual Machines
with 4, ©, 3, 2 & 1 virtual
IFLs respectively

6 logical processors
assigned to z/VM LPAR 1

8 processors in
the shared IFL pool

© 2016 IBM Corporation
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Chart 16

MQ must be licensed for:
IFLs (480 PVUs)

DB2 must be licensed for
+ 3 =6 IFLs (720 PVUs)

WAS must be licensed for
the lower of:
+ = 79 virtual IFLs

or 40 logical IFLs
(4800 PVUs)

79 Linux Virtual Machines
with 4, =, 3, 4 & 1*
virtual IFLs respectively

40 logical processors
assigned to z/VM LPAR

40 processors in
the shared IFL pool

Sub-Capacity with LPARs and z/VM — Example 4a
MQ
DB2 | DB2
WAS WAS WAS WAS
WAS WAS WAS
LXA|LXB [LXC |LXD |uxtlx2lxalixal -+ |x7alix7s
1 2lall2ll2ll2]]] 2] 2 |fEf L E L I
3|4]]|3 3 3| 4
zIVM
1112]13(l4]|5]||6||7||8]|9]l10] - [35||36||37]|38]|39]|40
010101010101010]0] BIIRIBIRIBIDITITIBID
@) @) @ @) &9 9 @ 69 &9 69 6D () 69 (9 69 G &) 69 6@

Assumption here is 120 PVUs per IFL on a zEC12

© 2016 IBM Corporation
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Chart 17

MQ must be licensed for:
IFLS (480 PVUs)

DB2 must be licensed for
+ 3 =6 IFLS (720 PVUs)

WAS must be licensed for
+ 1 =5IFLs (600 PVUs)

79 Linux Virtual Machines
with 4, =, 3,4 & 1*75
virtual IFLs respectively

1 processor
defined in CPU Pool

40 logical processors
assigned to z/VM LPAR

40 processors in

Sub-Capacity with LPARs and z/VM — CPU Pooling Example 4b
MQ
DB2 | DB2
WAS WAS WAS WAS

WAS WAS WAS
LXA|LXB [LXC | LXD |uxtlx2lx3alixal -+ |x7alixs
1 20llall2lllall2]ll2]l2 50| [ |2 ) |
314]|l3 3 3|14 CPU Pool &

zIVM
1112([3|l4]|5]||6]||7]/8]|9|10] - [35||36|37]|38]|39/|40
010101010101010]0] BIIRIBIRIBIDITITIBID
@) @) @ @) &9 9 @ 69 &9 69 6D () 69 (9 69 G &) 69 6@

Assumption here is 120 PVUs per IFL on a zEC12

the shared IFL pool

© 2016 IBM Corporation
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WAS must be licensed for
the lower of:
+ 4 =7 virtual IFLs
or 4 pool IFLs (480 PVUs)

DB2 must be licensed for
the sum of (a)+(b):
(a) is the lower of 4 virtual
IFLs or 2.6 pool IFLs
(b) is the lower of 4 virtual
IFLs or 1.7 pool IFLs

So,2.6+1.7=4.3IFLs
rounded up to 5 IFLs
(600 PVUs)

4.0 processors in CPU Pool
2.6 processors in CPU Pool
1.7 processors in CPU Pool

IER G
Sub-Capacity with LPARs and z/VM — CPU Pooling Example 5
WAS WAS DB2 DB2
Linux1 Linux2 | Linux3 | Linux4
1| |2 1 1 1
3 3| |4 3| |4 3| |4
CPU Pool CPU Pool |CPU Pool
= 4 IFLs = 2.6 IFLs|= 1.7 IFLs
zIVM
1| (2] |3] 4] |5]| |6] |7] |8

OO OWOOOG

Assumption here is 120 PVUs per IFL on a zEC12

8 logical processors
assigned to z/VM LPAR

8 processors in
the shared IFL pool

© 2016 IBM Corporation
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Chart 19

Summary and Learning Points

§ IBM’s two software categories are i) z Systems software and ii)
distributed software, and the entitlements are not interchangeable

§ Value Units (VUs) are used to license z Systems IPLA software and
Processor Value Units (PVUSs) are used to license Distributed Passport
Advantage software

§ Distributed sub-capacity terms require customers to keep track of the
maximum processor capacity available to a program:

— IBM License Metric Tool (ILMT) calculates this
— Customers run the tool and retain the reports

§ When running z/VM virtual machines and/or LPARS, a customer is only
required to license for the real hardware resources actually available to
each program, not all the virtual resources

© 2016 IBM Corporation
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Chart 20

For the latest Passport Advantage Information

§ Go to the Passport Advantage website:

— ibm.com/software/lotus/passportadvantage/

— ibm.com/software/lotus/passportadvantage/pvu_licensing_for_customers.html

— ibm.com/software/lotus/passportadvantage/subcaplicensing.html

— ibm.com/software/lotus/passportadvantage/Counting_Software_licenses_using_specific_virtualization_technologies.html

§ There is a lot of educational material out on that website

§ The charts in this deck are an overview with focus on the z Systems
platform

—The following URL on the z Systems Software Pricing Website summarizes

the information in this presentation
— ibm.com/systems/z/swprice/subcap/linux.html

© 2016 IBM Corporation
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Trademarks

The following are trademarks of the International Business Machines Corporation in the United States and/or other countries.

AIX* DFSORT* HiperSockets Intelligent Miner Parallel Sysplex* System z10* zEnterprise
BookManager* Domino IBM* Lotus* QMF SystemPac* z/Architecture
CICS* DRDA* IBM eServer Multiprise* RACF* Tivoli* z/OS*

DB2* Encina* IBM logo* MQSeries S/390* VisualAge* zIVM*

DB2 Connect FICON* ImagePlus* NetView* System z WebSphere* zIVSE

DB2 Universal Database GDDM* IMS 0S/390* System z9* VSE/ESA zSeries*

* Registered trademarks of IBM Corporation

The following are trademarks or registered trademarks of other 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.

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

NOTES:

Any performance data contained in this document was determined in a controlled environment. Actual results may vary significantly and are dependent on many factors including system
hardware configuration and software design and configuration. Some measurements quoted in this document may have been made on development-level systems. There is no guarantee
these measurements will be the same on generally-available systems. Users of this document should verify the applicable data for their specific environment.

IBM hardware products are manufactured from new parts, or new and serviceable used parts. Regardless, our warranty terms apply.
Information is provided “AS IS” without warranty of any kind.

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 are suggested US list prices and are subject to change without notice. Starting price may not include a hard drive, operating system or other features. Contact your IBM representative
or Business Partner for the most current pricing in your geography.

Any proposed use of claims in this presentation outside of the United States must be reviewed by local IBM country counsel prior to such use.

The information could include technical inaccuracies or typographical errors. Changes are periodically made to the information herein; these changes will be incorporated in new editions of
the publication. IBM may make improvements and/or changes in the product(s) and/or the program(s) described in this publication at any time without notice.

Any references in this information to non-IBM Web sites are provided for convenience only and do not in any manner serve as an endorsement of those Web sites. The

materials at those Web sites are not part of the materials for this IBM product and use of those Web sites is at your own risk.

IBM makes no representation or warranty regarding third-party products or services including those designated as ServerProven, ClusterProven or BladeCenter Interoperability Program
products. Support for these third-party (non-IBM) products is provided by non-IBM Manufacturers.

IBM may have patents or pending patent applications covering subject matter in this document. The furnishing of this document does not give you any license to these patents. Send license
inquires, in writing, to IBM Director of Licensing, IBM Corporation, New Castle Drive, Armonk, NY 10504-1785 USA.
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Chart 23

Notice regarding Specialty Engines (e.g. zlIPs, zAAPs, IFLSs):

Any information contained in this document regarding Specialty Engines ("SEs") and SE
eligible workloads provides only general descriptions of the types and portions of workloads
that are eligible for execution on Specialty Engines (e.g., zIIPs, zAAPs, and IFLs). IBM
authorizes customers to use IBM SE only to execute the processing of Eligible Workloads of
specific Programs expressly authorized by IBM as specified in the “Authorized Use Table for
IBM Machines” provided at
www.ibm.com/systems/support/machine_warranties/machine_code/aut.html (“AUT").

No other workload processing is authorized for execution on an SE.

IBM offers SEs at a lower price than General Processors/Central Processors because
customers are authorized to use SEs only to process certain types and/or amounts of
workloads as specified by IBM in the AUT.

© 2016 IBM Corporation
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Chart 25

Software on z Systems

§ z Systems hardware supports any operating system which

executes on the z Systems architecture
—IBM Operating Systems:
» Z/IOS, zIVM, zIVSE, zITPF
—Open Source operating systems:
e Linux on z Systems

§ Software categories for different operating system environments
—IBM Operating Systems:
* IBM Software running on the four IBM operating systems is referred to
as z Systems software licensed via CBS/ESW
— OS environments other than the four IBM operating systems
* IBM Software running on the Linux on z Systems operating system is
distributed software licensed via Passport Advantage

© 2016 IBM Corporation
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Chart 26

Supported z Systems Virtualization Technologies

§ Linux on z Systems runs IBM distributed middleware

§ The following virtualization technologies are all supported by
the distributed Passport Advantage sub-capacity licensing
offering:

—LPAR
—z/VM virtual machines in an LPAR

* Including CPU Pooling support introduced in z/VM V6.3
— Native z/VM (on machines which still support basic mode)

© 2016 IBM Corporation
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Chart 27

Distributed Passport Advantage Sub-Capacity Licensing
Updated July 1, 2008

§ Original distributed sub-capacity process is changed:

— Compliance tool (IBM License Metric Tool V7.1 and later) will report upon all
PVU (processor value unit) based software, not only sub-capacity eligible
» Tool measures the maximum processor core capacity in PVUs available to each
software program (not what is used, what is available)
— Previously announced suspension of the use of the tool is now revoked, use
of IBM License Metric Tool is required for sub-capacity licensing with some
exceptions:

* Not required for virtualization technologies not yet supported by the tool

* Not required if customer has less than 1,000 employees and contractors
worldwide, unless they are a Service Provider, or have contracted with a Service
Provider to manage their sub-capacity server environment

* Not required if the total physical capacity of customer’s servers with sub-capacity
licensing is less than 1,000 PVUs, or if licensed at full capacity
—When IBM License Metric Tool is not required, customers must maintain
documentation for at least two years, reconciled at least quarterly, to
demonstrate on-going compliance with the terms of the sub-capacity offering

© 2016 IBM Corporation
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Chart 28

Sub-Capacity Definitions and Rules

§ Dedicated partition:
— Processors are always allocated in whole increments

— Resources are only moved between partitions “explicitly” (e.g. by an
operator or a scheduled job)

§ Shared pool:

— Pool of processors shared by partitions (including virtual machines)

— System automatically dispatches processor resources between partitions
as needed

§ Maximum license requirements

— Customer does not have to purchase more licenses for a product than the
number of processors on the machine (e.g. maximum DB2 LUW licenses
on a 12-way machine is 12)

— Customer does not have to purchase more “shared pool” licenses for a
product than the number of processors assigned to the shared pool (e.g.
maximum of 7 MQSeries licenses for a shared pool with 7 processors).
Note: This limit does not affect the additional licenses that might be
required for dedicated partitions.

© 2016 IBM Corporation
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P

PPA Part Numbers for Linux on z Systems
§ Passport Advantage software is licensed and delivered
using part numbers:

— Part numbers for charging for the license entitlement
— Part numbers for the materials which deliver the code

§ Many distributed middleware products have part numbers
labeled with “Linux for z Systems”

— These part numbers are used to track PPA software sold by z
Systems sellers for Linux projects which will be deployed on z
Systems hardware

— The purchase of a “Linux for z Systems” part number does not limit
the customer’s use of the license, if they later decide to redeploy on
another platform they do not need to purchase another license

— Similarly, a customer may redeploy a previously-purchased non-z
license entitlement from distributed hardware onto z Systems
without needing to purchase another license

© 2016 IBM Corporation



